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THE DATTON CAM FHUF. 

Our engraving represents an improved direct and double 
acting Bteam piston pump, which, -it is claimed, is absolutely 
positive in its action,, simple in construction, and economical 
in the use of steam. The principal feature is the mode of 
working the steam valve by means of a cam bolted on the 
piston red and moving with it, By the shape of this cam 
the stroke is rendered slower at each end, thereby giving 
time for the water cylinder to fill. A full stream is thus in 
Bur«d, and the pump is prevented from cushioning against 
the water when the cylinder is but half filled. The arrange-, 
ment is such that the 
valve cannot be thrown 
into such a position as 
to shut off steam and 
stop the pump. The 
operation of the me- 
chanism needs no fur- 
ther description, as the 
reader will readily un- 
derstand the adaptation 
of the vaiiou^paris to 
each other from an in- 
sp*ct!on of the annexed 
illustration. It will be 
seen that there aie no 
dead centers and that 
the action js absolutely 
positive. The arrange- 
ment of the cam move- 
ment, in coiinec'.ion 
with the piston, causes 
the water valves to lift 
and to set easily and 
without jar, thereby 
saving the wear and 
tearof valves and seats. 
The maximum of speed 
is attained when the 
valves are lifted and the 
water is flowing. 

The manufacturers, 
in enumerating the va- 
rious advantages of the 
apparatus, point out es- 
pecially the simplicity 
of its constiucrion, 
strong and durable ma- 
terial beiig uced, and 
tbe various parts so 

constructed as to be readily accessible. There are no small 
intricate steam passages to fill up with dirt and grease, aLd 
the water valve cbambers may be easily opened to reach the 
valves. The steam valve, being ot the plain slide desciip- 
tion, is also not liable to become out of order. 

Tbe pump, it is stated, will start at any part of the stroke, 
discharging tbe condmeed water, and will lift either hot or 
cold water equally well, without change of valves. It can be 



used as a boiler feeder, or a fire and marine pump combined, 
and, it is claimed, will pump waterat a temperature of 211°. 
Either water or steam pressure may be used as a motive 
puwpr;aNo. 2 boihr feeder,!, is stated, has run at SSdouble 
strokes' per minute with only SO lbs. water pressure. The 
steam cylinders are fitted with a patent metallic ppringpack- 
ing, and the water cylinders with a packing of linen rubber. 
Tbe boiler feeders are well adapted for forcing water un- 
der great pressure or to a high elevation. One pump of this 
description, the manufacturers state, fed water at 310°, from 
a heater, against 80 Iba. boiler pressure, and gained a medal 



ted and tboee above described as boiler feeders, is that the 
steam cylinders are much smaller, as it requires less preseoN 
to do the work. 

A class of low pressure pumps is also manufactured, which 
can be used in connection with a low pressure heating appa- 
ratus, thereby paving extra boiler and machinery. These are 
quite useful in case of fire, as the areas of the steam, cylin- 
ders are as 9 to 1 of the water cylinders. The fire pumps 
constructed on the same general model are adapted for use in 
high buildings and for throwing water to great elevations. 
The machine is well adapted for all the various uses to 

which steam pumps are 
applied, foremploj meot 
in industrial establish- 
ments of all kinds, and 
for lifting oils, acids, 
and, in brief, any kind 
o/ liquid. It is manu- 
factured by the Barney 
and Smith Manufactu- 
ring Company, car 
builders, Dayton, Ohio, 
an old and well known 
concern, whose excel- 
lent reputation is, per- 
haps, the best guaran- 
tee of the superiority 
of their productions. 




THE DAYTON CAM PUMP. 

over foar competing pumps at the Cincinnati Induetrial 
Exposition, 1873. For supplying tanks at railway sta- 
tions, a compact steam boiler is furnished for driving the 
pump, the whole cost of the apparatus, it is stated, be- 
ing lees than that necessary to equip a station for pumping 
by horse power or caloric engine. The holler is fed by means 
of a plunger pump attached to the piston rod of the main 
pump. The only difference, between the machines thus adap 



TE£ HAMILTON SUB- 
FACE FLANEB. 
The improved surface 
planer herewith illus- 
trated combines several 
new features which are 
intended to increase its 
adaptability to a large 
ex ent, making it (al- 
though a pony planer in 
size) a very useful la 
bor and time saving ma- 
chine. It has adjuHia- 
ble lables above »nd be- 
low the cylinder, which 
enable the operator to 
smooth and plate ma- 
terial perfectly stia-gbt 
and out of wind above 
the c'ltter head The 
maturial may be subfe- 
quently planed from five inches to ore tixieenth inch thick 
below the cylinder, thereby insuriLg straight, imoolh and 
even surfaces, or it may be eimply plated out of witd, to a 
ihiiknets, or smoothed off at tbe will of the opeia'or This 
improvement enables the machine to perform a large variety 
of work, and allows of the finishing of pieces after they are 
framed together, dispensing with bench finishing to a great 
extent. 




THE HAUUTON STJBFACE PLANES. 



© 1874 SCIENTIFIC AMERICAN, INC 



304 



SfmMxt ^mmm. 



[May i6, 1874. 



Tvro different kinds of these surface planers are manufac- 
tured, with or without the attachment to plane out of wind 
above the cylinder. Referring to the accompanying engrav- 
ings, Fig. 1 represents the surf acer, with attachment to plane 
above as well as below the cylinder. Pig. 2 represents the 
same planer without the attachment to plane above the cy- 
linder, and only for planing below the cutter head. Three 
sizes of each of the two machines are made, to plane 34 inch- 
es, 20 inches, and 16 inches wide. The difference is only in 
the width, all working parts being the same. The frame of 
the machine is strong and heavy, the joints are carefully 
planed and then bolted together, and the table is cast? in a 
solid piece, resting on two slides and screws, which are ope- 
rated simultaneously by one hand wheel. An index attached 
to the table shows at a glance the different thicknesses to be 
planed, from fivejnches down to one sixteenth of an inch. 
There are sis feed rollers, made of the best wrought iron, 
four resting in the solid table. The center feed rollers, of 
which one is fluted, are close to the cutter head, so that short 
as well as long material may be planed without clipping the 
ends. The gear wheels are very strong and are covered with 
a bonnet to keep them free from dust and shavings. An ad- 
justable roller scraper is attached to the back feed roller to 
keep it free from gummy matter. The feed rollers are all ad- 
justable, and the front and back pressure feed rollers are kept 
down by strong spiral brass springs, which can be easily ad- 
justed and furnish an even yielding pressure. The pressure 
bar is also of a new construction and is held to its place and 
evenly forced down where the pressure is needed. The cut- 
ter head has a cast steel journal, rests in self oiling boxes, 
and is made with two or three knives, as may be ordered. 
The bonnet and feed roller apron can be swung to the side so 
as to enable the operator to sharpen the knives whenever ne- 
cessary. The feed of the machine can be changed by a pa- 
tent differential pulley, from fast to slow or vice versa, and 
started or stopped by means of a feed lever, which is of a 
new construction and very easily operated. The driving 
pulley on the cylinder is of five inches diameter and has a 
five inch face, and should make 4,000 revolutions per minute. 
The upper tables are adjustable, so that, in planing out of wind, 
a cut from 1-32 to | inch can be taken on stuff up to 24 inches 
in width (the width of the cutting surface of the knives), or, 
in other words, stuff up to 24 inches in width can be planed 
out of wind, from 1-32 to i inch cut atone time, passing over 
the cutter head. 

Patented through the Scientific American Patent Agency, 
March 24 and April 7, 1874. For further particulars address 
Messrs. Bentel, Margedant & Co, , Hamilton, Ohio. 
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THE SEWING MACHINE H0N0F0LI8TS AGAIN AT 
WOBK. 

The sewing machine ring, not content with the enormous 
sums already extorted from the people, are again attempting 
to renew their power by lobbying a bill through Congress, 
which will extend their monopoly for seven years longer. 

The A. B. Wilson feed patent was granted for one of the 
first abortive attempts to make a practical sewing machine ; 



but so imperfect and crude was the model, filed with the ap 
plication, that we doubt if any machine constructed like it 
was ever used, or was capable of being used practically. Yet 
as it happens that this is the first case in the Patent Office 
that shows an approximation to the modern feed motion, the 
patent has been construed by the courts to cover all styles 
of feeding devices in which the cloth can be turned around 
the neeiUe, or in which the cloth is fed between two clamp- 
ing surfaces. In view of these decisions of the courts, al- 
though the patent was granted for an impracticable machine, 
the Commissioner of Patents extended it for seven years ; and 
WUson, with an eye to the present application for an exten- 
sion, immediately sold, for the comparatively insignificant 
sum of $50,000, all his rights to Messrs. Wheeler & Potter, 
as trustees for the Wheeler & Wilson, Grover & Baker, and 
Singer companies, and it has ever since been held and used 
in common by those companies as their most effectual instru 
ment in monopolizing the sewing machine business, and in 
extorting millions yearly from the poorest and worst paid 
people in the land. On the strength of the small amount of 
money for which Wilson sold his patent, the combination 
now wants to have the privilege of plundering the people 
for seven years longer. In considering this sale of $50,000, 
it should be remembered that this valuable patent was not 
owned by a poor man who was obliged to sell his rights for 
a mess of pottage; the wealthy Wheeler & Wilson Ma- 
nufacturing Company were doing business amounting to 
millions of dollars yearly, of which three fourths were clear 
profit ; the patent was sold to the presidents of the Whee- 
ler & Wilson and Grover & Baker companies as trustees for 
a combination of three corporations, of which the Wilson 
company was one of the most interested ; that any capitalist 
conversant with the sewing machine business would gladly 
have purchased it by paying a double eagle for every dollar 
that Wilson is stated to have received ; and that whoever 
owned this patent had the whole sewing machine business 
in his control, and could dictate his own terms as to royalty. 
In view of this, it is plain that the object of this sale was 
simply to form a foundation on which to apply to Congress 
for another extension to enable the owners of the patent to 
continue their extortions, and compel the poor seamstresses 
and other purchasers of sewing machines to contribute for 
another long period to the groaning coffers of these grasping 
corporations. 

A few figures will show something near the amount that 
has been wrung from the people by these cormorants. The 
Singer machine is probably the most expensive one made by 
any of these companies, and that, as we learn by a sworn 
statement of I. M. Singer, costs, on an average, $11.83 to 
build. Those made by the other companies referred to cost 
much less ; but we have been unable to find any reliable or 
sworn statement of the expense of building these machines, 
and we will therefore, for the sake of argument, estimate 
them at the same price. The plainest and cheapest of these 
machines are priced at $55 dollars each. If from this we 
deduct $35 as a fair selling price (which would be considered 
an enormous profit, in any other business, on a first cost of 
$11.83), we find that these companies have extorted from the 
people $30 on each machine they have sold, over and above 
the very liberal profit we have estimated above. These 
three companies alone, according to their sworn statements, 
sold, in 1872, 445,776 machines; and if one fourth of these 
were exported, the balance sold in the United States will 
amount to 334,332. Now multiply this by the $30 above 
the fair profit, and the product gives the enormous amount 
of $10,029,960. If, in addition to this, we deduct one fourth, 
for export, from the number of machines sold by the favored 
licensees of these companies, we have a balance of 289,788 : 
and if we multiply this by the $30 as before, we have a pro- 
duct of $8,693,640, which, added to the above, will give us 
a grand total of $18,723,600 as the amount extorted, mainly 
from the poorest and neediest of the people of the United 
States, in one year alone, by the operations of this ring, who, 
not content with this wholesale robbery so far, want the 
privilege of continuing it seven years longer ; which will ena- 
ble them, without allowing for any increase of business, to 
bag the modest sum of $131,065,200, over and above an 
enormous legitimate profit. 

That the extension asked for will be for the benefit of this 
ring of capitalists, and not solely for the poor { ?) inventor 
and ostensible applicant, is clearly shown by an inspection of 
the before mentioned assignment, in which it is stated that 
" I have assigned, sold, and set over, and do hereby assign, 
sell, and set over unto said Wheeler & Potter * * * all 
my right, title, and interest in and to the same » » * 
with all renewals, reissues, and extensions thereof ." 

From this it is very plain that the only object of this appli- 
cation is to renew the power of this formidable ring ; and if 
the people generally do not stir themselves, this mighty in- 
cubus will be fastened on them for seven years longer, as 
the best of legal talent and the most influential members of 
the " third house" have been retained to work the case 
through. The sum of $50,000 has, we are credibly informed, 
been raised as a first instalment and sent to Washington to 
be "placed where it will do the most good ;" and if the peo- 
ple do not let their representatives know their will on this 
point, it is possible that the weighty reasons of which the 
ring is bo lavish will have their usual influence, and the 
people be obliged to endure another seven yaan' servitude 
to these wealthy extortioners ; but if due efforts are made, 
the ring will undoubtedly suffer an ignominious defeat ; and 
in the course of a year or two, as soon as manufactories now 
organizing are ready with their machines, the price of these 
necessary implements will be reduced to reasonable propor- 
tions, as machines can be built which may be sold at a good 
profit at from $15 to $20 each. 



THE DEFBES8I0N IK THE IBON TBASE. 

" The iron trade," gays Mr. Samuel J. Reeves, President 
of the Iron and Steel Association, and also of the Phcenix 
Ironworks, the largest establishment in the country pro- 
ducing manufactured iron, "has not been so bad for fifteen 
years ; and there is little prospect of improvement before the 
fall." Manufactured iron, according to the same authority, 
is a drug ; the demand is less than that of three months 
since, and the delay of Congress to settle the vexed question 
of the currency, the late panic, and the strikes, past and im - 
pending, have, it appears, all contributed to produce a con- 
dition of affairs, in one of the most important branches of 
the national industry, which indicate widespread and alarm- 
ing distress. 

A brief review of the course of business during the past 
twelve months shows that, up to the summer of last year 
trade was quite brisk andiron in demand at moderate rates. 
The year bid fair to be a prosperous one until the opening 
of autumn, when a falling off took place, followed by the 
financial crash which blocked business. Still trade dragged 
on until February of the present year, when, in the opin- 
ion of some, a very slight improvement took place, and has 
continued : others however, maintaining that such is not the 
case, and for a reason point to the fact that the demand for 
manufactured iron is far below the average. A correspond- 
ent of the Tribune says that new railroad improvements are 
at a comparative standstill ; railroads in operation are doing 
only a limited carrying traffic ; the coal market is dull and 
flat, and operations in improvements are not by any means 
as extended as they have been. The product of rails at 
Pittsburgh is said to be not more than one fourth the quan - 
tity of the same period of last year — 630 furnaces are out of 
blast in the State — and the antagonism existing between the 
Iron Manufacturers' Union, composed of capitalists on one 
hand, and the United Sons of Vulcan, of puddlers and boilers 
on the other, appears to be increasing, rendering labor trou- 
bles imminent, which must tend still further to complicate 
the unfortunate state of the trade. 

In Pittsburgh, the iron workers are becoming restive under 
the reduction of 20 per cent in wages since the panic, and a 
strike is impending, the result of which cannot but be ruin- 
ous to the interests of both sides. The leading houses are 
not running at their full capacity, and declare that is impos- 
sible for them to raise the rate of wages because their mar- 
gins are scarcely two thirds of what they were last year. To 
those who are working at a loss,8trikes are a matter of indif- 
ference ; but to such operators as are striving to lift themselves 
from the effects of the panic, the closing of the works will 
bring renewed distress. 

In the eastern section of Pennsylvania, the points of dis- 
pute between employers and employed are the sliding scale 
of wages and arbitration. The workmen, the vast majority 
of whom belong to the union, demand that their wages be 
so adjusted that when prices of iron advance they shall par- 
ticipate in the manufacturers' gains, and conversely share in 
the losses in times of depression. The employers are op- 
posed to these conditions and asserttheir right and privilege 
to pay the men such wages as they choose. Arbitration is a 
conference between a committee for the Central Union and 
the manufacturers, which aims to settle difiBculties which may 
arise before a strike is resorted to. Eastern operatives, it is 
said, dislike the unions and the established scale. West of 
the Alleghaniea, both are quite widely recognized. Thus 
affairs now stand, and it is to be hoped that an amicable set- 
tlement may in the end be reached, though at the present 
time none seems clearly apparent. 

The reports in the English journals show that the British 
iron trade is suffering severely from foreign competition, and 
that it i's probable that the advantage of the increased im- 
ports to us, necessitated by the difiBculties in our domestic 
productions, will be secured by continental manufacturers to 
a much greater extent than by those of England. The Iron- 
monger affirms that iron making in Great Britain is not only 
profitless but attended with loss. A tun of rails made in 
South Wales and delivered actually costs $70.25, while at the 
present time they are sold at from $45 to $47.50 per tun. 
The slackness of orders necessitates taking them at almost 
any price to keep the works going. 

It is also stated that never before has Belgian competition 
proved so severe. Bar iron from that country is offered in 
England at $52.50 per tun, which English masters could not 
furnish at less than $62.50. Iron, while admitting the 
state of affairs to be bad, predicted some time since renewed 
activity, owing to the falling prices of fuel ; but in the latest 
issues received, the trade summary of that journal says that 
business is in a state of suspense, and will probably remain 
so until the prices of fuel and the wages question are again 
settled. 



GLACIAL BEHAINS IN CENTBAL AHEBICA. 

Until quite recently it has been thought that glacial action 
on any extensive scale was altogether a northern phenomenon 
its southern limit on this continent appearing to be about the 
latitude of Washington and St. Louis, and in the Old World 
a line of corresponding temperature, that of Paris and 
Vienna. Lately evidence has been accumulating to prove 
the prevalence of glacial cold at the same time, not only in 
the southern hemisphere but practically over the greater part 
of the globe. Professor Hartt has discovered glacial drift 
an the way from Patagonia, its supposed northern limit, to 
within ten degrees of the equator ; while Professor Agassiz 
claimed to have found glacial moraines under the very linu. 
The development of glaciers north of the equator was no 
doubt equally general, since their remains are found to be 
abundant where they might have been least expected, in 
the most central part of Central America. At Libertad, the 
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center of the mining region of Chontales, on the northeast- 
ern shore of Lake I^icaragua, the author of " Ths Naturalist 
in Nicaragua " observed transported boulders that gave un- 
mistakable proofs of ice action, while in the adjoining dis- 
trict of Matagalpa the evidences were overwhelming. All 
along the eastern flank of the sierra are ranges of boulder clay, 
some of tbem exceeding a thousand or twelve hundred feet 
in hight,made up entirely of a brown clay mixed with angular 
and partly rounded blocks of stone derived from the higher 
mountains to the west. These ridges were particularly ob- 
served by Mr. Bell between San Rafael and Yales and north- 
ward to Ocotal, the capital of Segovia. A section of strata 
between Ocotal andDepilto, a small silver mining town nine 
miles nearer the boundary of Honduras, shows very clearly 
the depth and importance of the glacial deposits. AtDepilto 
the rock appears to be Laurentian, great, bare, rounded 
masses of hard quartzite protruding through the scanty soil, 
while the river bed is filled with enormous boulders of 
granite- like gneiss. Descendingthe valley the massive beds 
of quartz and gneiss are soon succeeded by overlying, high- 
ly inclined and contorted schists, with veins of quartz run- 
ning between the laminsB. About a mile below Depilto un- 
stratified beds of gravel, enclosing boulders of quartz and 
schist, begin tj be exposed in natural sections, which deepen 
as the river is descended, until at Ocotal they are from two 
to three hundred feet in depth. The undulating plain on 
which the town is built is composed of the same mate- 
rial. Near the town the formation is almost level, ex- 
cepting where it is worn into deep gulches by the water 
courses. Across the river the same gravel beds extend two 
or three miles to where a deeper deposit of gravel, with 
boulders of trap and conglomerate, overlies the schists. 

The evidence of glacial action along this valley seemed 
to Mr. Bell — with a single exception — as full and clear as 
could be found in any Welsh or Highland valley. There 
were the same rounded and smooth masses of rock, the same 
moraine like accumulations of unstratified sand and gravel, 
the same transported boulders that could be traced to their 
parent rock several miles distant. The exception was doubt 
less one of observation rather than of fact. His visit was a 
huri ied one ; and as he did not see any rock near Depilto that 
had been recently bared,his failure to see any glacial scratches 
is not surprising. 

That the gravel and boulder clay formations were not due 
to floating icebergs is argued on zoological grounds. It is 
well known that the faunas of the two oceans have been dis- 
tinct, certainly since the miocene period. Had icebergs 
floated in the neighborhood of Ocotal (now three hundred 
feet above the sea) during the glacial period, the low pass 
between the Atlantic and Pacific, through the valley of the 
San Juan and the lake of Nicaragua, must have been sub- 
merged something like twenty-eight hundred feet. That 
the faunas of the two coasts could have been kept separate 
under such circumstances it is impossible to believe. 



DEAD SUBJECTS AND A LIVE DISCUSSION. 

If the- tall about cremation ever amounts to anything more 
than talk — and the present indications are that it must — it 
will afford a memorable iUustration of the power of the press, 
if nothing more. 

A gentleman rot very widely known, and to most of those 
who have heard of him somewhat unfavorably remembered 
as the suggester of the " prayer test," publishes in a maga 
zine of limited circulation a few more or less substantial rea- 
sons for radically changing a custom, more deeply rooted, 
perhaps, than any other in the prejudices, inherited senti- 
ments, religious observances, and other conservative ele- 
ments of Christian civilizations. The proposition is taken 
up and discussed in rapidly widening circles, and in half a 
year is a familiar topic wherever newspapers are read. Still 
more surprising : the reform is, in the main, not unfavorably 
considered, societies are organized for carrying it out ; and 
in some cases, city corporations have made provisions for 
the exercise of the new rite by any so disposed. 

As might have been expected in the general discussion by 
all sorts of people of a subject appealing to sentiment ra- 
ther than reason, there has been a vast amount of non- 
sense uttered on both sides. Indeed, with the coolsst headed, 
it is almost impossible to consider the subject dispassion- 
ately the moment we cease to think of the dead abstract- 
ly, or as belonging to some one else, and take ourselves 
and our own dead into account. 

Burning has so long been associated with violence and 
accident, and burial with the undisturbable repose which 
we have learned to look forward to under grass and flowers, 
that few can compare them calmly. And though we may 
personally think with Laurens that our bodies are too good 
for the worms, and prefer that the elements of our cast- 
oS frames may be quickly and surely dispersed by the 
purifying agency of fire, rather than slowly, uncertainly, 
and loathsomely by natural corruption, yet the most logi- 
cal among us might shrink from the sight of a wife or 
child, parent or dear friend, thrust into the furnace seven 
times heated, and beg for the accustomed ministrations of 
earth and air in the quiet burial ground. 

Unreasoning prejudice, it is true; but it is a power in 
the world none the less, and, like inertia in mechanics, it 
is an essential factor in all social calculations. A genera- 
tion must grow up familiar with the thought from child- 
hood before the practice of burning the dead can have a 
more than sporadic development among us. 

The greatest difficulty, or rather danger, to the proposed 
reform is the wild and offensive extravagance of some of 
its advocates. The cessation of breath does not immedi- 
ately convert the forma of our loved and lost into " loath- 



some carcasses," "carrion," or anything of that nature; 
and to demand their treatment as such is not likely to 
make converts to the new rite — hideous wrong, the sensi- 
tive may rather say — except to the limited extent of apply- 
ing it to its proposers. 

It is true that a lifeless body may be represented chemi- 
cally by a few symbolic letters and signs, which also stand 
for plant foods and manures. It is true that the seques- 
tration of the bodies of our dead withdraws annually some 
hundredweights of fertilizers from our fields. But there 
are other and higher values than those quoted in the guano 
markets — higher to us, if not to the rabid utilitarian. Be- 
sides, it is slightly absurd, to say the least, for him to de- 
claim so earnestly against our burying, once for all, a hun- 
dred pounds or so of loved remains, when he deposits yearly 
in the sewers a vastly greater weight of more available fer- 
tilizing material, and thinks nothing of it, 

We are not opposed to cremation. Indeed there is one 
aspect of the case in which it is all but imperative ; only let 
it be done decently, and with due regard to sense and sensi- 
bility. From a sanitary point of view, our present mode of 
disposing of our dead is anything but commendable. The 
ordinary graveyard is demonstrably dangerous to the living, 
and a source of possible poison to generations that are to 
come. Especially where the burying is rapid or unwisely 
done, as is too commonly the case, the air is tainted, and the 
underground water courses are polluted : a double evil made 
increasingly noxious by the tendency of modern society to 
congregate in cities, and consequently to accumulate great 
numbers of dead bodies within limited areas near centers of 
population. 

As for the alleged cheapness of cremation, that is a matter 
altogether doubtful and of small moment. It is true that a 
couple of dollars' worih of coal, properly burnt, will speedily 
convert a corpse of average weight into a few pounds of clean 
ashes and an indefinite amount of invisible and inoffensive 
elementary gases ; but funerals will be a burden none the 
less. Fashion will invade the pyre and the urn as surely as 
it has the cemetery and the grave ; and it can be as lavish in 
expenditure in the one case as in the other. To expect that 
funeral rites will be done away with, and the possibilities of 
ostentatious grief prevented, by burning the dead, is to over- 
look some of the strongest impulses of human nature. It is 
more likely that burning would simply add another item to 
the expense of funerals, since a few eccentrics only would 
have their ashes scattered to the winds, while the multitude 
would retain their decorated burial plots, and have their 
ashes interred as formally as now. Indeed, if made harm- 
less by fire, we are disposed to think the cemetery, with its 
shady walks and well kept shrubbery and flowers would and 
should be retained. It is well to leave some spots sacred to 
bereavement and tender recollections of the dead. 



0LE0MAB6ABIN. 

We recently published an illustrated description of the 
mode of manufacture of the oleomargarin ; and so far as our 
investigation of the process by which it is made extends, so 
long as pure caul fat is employed, the resulting product pre- 
sents no qualities either in taste or smell at all offensive or 
even dieagreeable. It is unquestionably, when thus made, 
superior to the detestably bad low grades of revamped but- 
ter which are sold to the poor from corner groceries in this 
city, and to a large extent shipped South ; but if, as is as- 
serted,it be produced from soap fat and butchers' waste,then 
a more revolting mass could hardly be placed upon our 
tables, and the resolution of the Exchange, condemning its 
sale, has not come too quickly. 

It has also been alleged that it has been sold for genuine 
butter, and that it has been employed as an adulterant for 
the same ; hence the Exchange " emphatically condemns any 
process of adulteration or mixture and the fraudulent at- 
tempt to sell such product for pure butter." 



SCIENTIFIC AND FBACTICAL INFOBMATION. 



THE BAMBOO A DANGEROUS POISON. 

The Strait Times, a Javanese journal, publishes some 
novel information on the poisonous properties of the bam- 
boo, which heretofore has been considered one of the most 
inoffensive of vegetables. The natives of Java use the poi- 
son against their enemies, and obtain it by cutting the bam- 
boo at a joint, and detaching from the saucer-shaped cavity, 
formed by the cane at such portions, some small black fila- 
ments, which are covered with almost imperceptible needles. 
The filaments constitute the venom, against which no rem- 
edy has been found to act. When swallowed, instead of pass- 
ing to the stomach, they appear to catch in the throat and 
work their way to the respiratory organs, where they imme- 
diately produce a violent cough, followed by inflammation of 
the lungs. The poison, tried upon dogs, produces loss of 
appetite, severe cough, burning thirst, and gradual emacia- 
tion. The animal froiha at the mouth, and finnlly dies by 
suffocation as if under the influence of a deleterious gas. 

FLOATING PARTICLES IN THE AIR. 

When a ray of sunlight crosses a shaded room, an immense 
number of fine particles will be noted, apparently in suspen- 
sion therein. M. Tissandier has recently made some inves- 
tigations into the quantity of this dust contained in 35'3 cu- 
bic feet of air, by causing that quantity of air to pass through 
a tube packed with gun cotton, which filtered out the parti- 
cles. He afterwards dissolved the gun cotton in ether, and 
thus was enabled to obtain the particles in a separated con- 
dition. After^a heavy rain, M. Tissandier has collected '09 
grains of dust in the above mentioned quantity of air, but 
during dry weather this proportion rose to '3 of a grain. 



With regard to the nature of the material, he found that 
about one third was organic, another third silicious, and the 
rest composed of various substances and sulphate and oxide 
of iron. 

AN ALCOHOL AND VINEGAR POLTTPUS. 

The Jardin d'Acclimatation of Paris was recently present •• 
ed with a medusan polypus, which, on its reception, was 
placed in a tank of water with similar organisms. To the 
surprise of the curators of the aquaria, it was found that af- 
ter the lapse of twenty-four hours the creature had killed 
every other occupant of the vessel, and remained alone in 
the midst of a quite large empty space. After some specu- 
lation over the apparent mystery, the analysis *5f the water 
was made, proving that the liquid was water no longer, but 
vinegar. The polypus, it appeared, was one of a very rare 
species of moUusk, which when placed in pure water, has the 
property of changing the same into a strongly character- 
ized acetic solution. The animal, it is said, produces alco- 
hol, which it transforms into vinegar. 

EGYPTIAN BLUE. 

A remarkable and very beautiful shads of blue is noticea- 
ble upon many of the ancient ornaments found in the tombs 
of Egypt. Analysis sometime since proved the color to be 
formed by a combination of soda, sand, and lime, with cer- 
tain proportions of copper, from which substances the Egyp- 
tians managed to produce three different products : first, a 
peculiar kind of red, green, and blue glass; second, a bril- 
liant enamel, and lastly the color to which reference is above 
made, and which was used for painting. By synthetical ex- 
periments, M. Peligot has suc.:eeded in reproducing this pe- 
culiar shade of blue, by heating together 73 parts of silica 
with 16 of oxide of copper, 8 of lime, and 3 of soda. The 
temperature should not exceed 800° Fah., as, in such case, 
a valueless black product is the result. 

THE AKKAS. 

The Italian Geographical Society has recently received news 
of the death of the African explorer Miani, and also a num- 
ber of interesting objects forwarded to them by that traveler 
just previous to his decease. Among the curiosities were 
two African dwarfs belonging to the tribe of Akkas. These 
individuals, aged respectively 18 and 19 years, are but 28 and 
34 inches in hight, and belong to a peculiar race of people, 
the existence of which, first affirmed by Herodotus, has of 
late years been rediscovered by Du Chaillu and Schwein- 
furth. These strange beings are of a light copper color and 
noticeable for their extreme ventral prominence and very 
thin members. The lips are very long, the chin sharply re- 
cedes, and the hair, though tightly kinked, is very long and 
abundant. Their agility is said to be remarkable in view of 
their peculiar build. 

ADULTERATION OF CHOCOLATE. 

Chocolate is one of those articles of food which are rarely 
sold in an unadulterated condition. These adulterations are 
so considerable that frequently the spurious chocolate is 
a mere imitation, containing every ingredient except the 
principal one, the pure cocoa. Particularly is this the case 
with the imported material from France, a fact very evident' 
considering that the poorest chocolate is sold in that country 
at wholesale for some three cents a pound, when the cocoa 
alone sells for 21 cents. The imitation chocolate is a mix- 
ture of cocoa shells finely pulverized, burnt fiour, beef mar- 
row, and a little spice, and such is the composition of much 
of the stuff for which medals have been awarded at fairs 
and expositions. 

The purity of the chocolate can,however,be determined by 
very simple means. One part of the material to be tested is 
warmed with ten parts of water. The solution is allowed to 
cool ; and on being thrown on a blotting paper filter, leaves a 
reddish brown deposit. The liquid should pass through 
promptly and be of a clear red, having an agreeable cocoa 
taste. The material on the filter shoald also on being dried 
yield a light powder of very little coherence. If, however, 
the chocolate is adulterated, the liquid passes through the 
filter slowly, and is of yellowish color, having a sweet taste. 
A viscous mass remains on the paper ,which dries slowly into 
a solid form. The more viscid the residuum, the more burnt 
flour the chocolate contains. Glucose is frequently substi- 
tuted in the spurious material for cane sugar, 

» .«■ m. 

A Fortunate Inventor. 

Our readers will remember that not long since we devoted 
our first page to a description and illustration of Mr. E. F. 
Loiseau's machinery for the manufacture of artificial fuel 
from coal dust, and have since frequently alluded to the 
inventor's progress in introducing the invention. We have 
recently learned with much pleasure that Mr. Loiseau has 
disposed of the right to manufacture the fuel in Great Bri- 
tain, under his English patents, for the sum of $60,000 gold 
and a royalty of twenty-five cents per tun when coal Eells at 
from 15 to 25 shillings per tun in London, the royalty vary- 
ing with the price above or below these figures. The pur- 
chasers agree to manufacture a minimum amount of 100,000 
tuns the first year(!), and after that to keep the market sup- 
plied, on failure of which the inventor can manufacture for 
himself. This at the beginning, supposing coal to sell at 
the above figures, would give the inventor the neat income 
of $25,000 for the English market alone. Mr. Loiseau ig 
organizing a company for the manufacture of the fuel in this 

country. 

•-<•>.* 

To GIVE Iron a Temper for Cutting Porphyry : — Make 
your iron red hot, and plunge it into water distilled from net- 
tles, acanthus, and pilosella, or else in the juice poundad out 
from these plants. 



© 1874 SCIENTIFIC AMERICAN, INC 



3o6 



MtnMt ^mtntm. 



[May 1 6, 1874. 



AN INEZHATTBTIBLS INKSTAKD. 

Mr. Adolphe TeyBonniere, of No. 18 KiDg William street, 
Westminster, England, has recently patented in this coun- 
try an ingenious inkstand, which, he says, is capable of yield- 
ing ink of a uniform color and quality, for a long period, 
by the simple application thereto, from time to time, of pure 
water. 

The device, as shown in our engraving, consists of an ink- 
stand divided into two compartments by a perforated parti- 
tion. Access to both divisions is afforded by orifices above 
represented, covered with screw caps. In the smaller com- 
partment a quantity of dry coloring matter, which may be 
aniline of any colors, ink powder, ordinary ink evaporated, 
evaporated extracts of dye woods, soluble dyes, indigo, Prus- 
sian blue, or any other similar material, is placed, after be- 
ing enveloped in a porous bag or envelope of unsized paper. 
In the larger compartment is an inverted truncated cone. A, 
which forms the dipping cup, and the lower end of which 
rests against a spongs, which serves as a filter to keep back 




any particles of undissolved coloring matter which may es- 
cape from the envelope containing the pigment. When the 
case is thus fitted, the cover is secured in place, and the ink- 
stand is reaJy for the market. In order to uee it, water is 
poured, through the op«ning for the purpose, into the smaller 
compartment. A portion of the coloring matter is then dis- 
solved, asthewaterthus turned intoink flows readily through 
the perforated partition and sponge, and rises sufficiently in 
the cone. A, to be taken up by the pen. When all the liquid 
is used, more may be made by simply adding more water, 
and this may be repeated until all the pigment is dissolved. 
The inventor also proposes several modifications of the 
form represented herewith, but all are constructed on essen- 
tially the same principle. 



THE COLOBADO POTATO BUG. 

The Colorado potato bug, or doryphora deccmlineata, a 
tepreaentation of which we herewith present, has for several 
years past made alarming ravages in the potato crops of the 
western section of the country. Some forty years ago, it was 
known in the Rocky Mountains, where it seemed to be indige- 
nous, feeding upon the solanum rostratum, or wild potato. 
When the common tuber was introduced in that region, the 
beetle soon attacked it ; and spreading from one field to an- 
other, in 1859 it had reached a point one hundred miles west of 
Omaha. In 1861 it invaded Iowa, and, crossing the Mississippi 
in 1864-5, it has since proceeded eastward at the rate of about 
sixty miles per year ; so that it will probably reach the Atlan- 
tic, unless some means be found for its extermination, during 
1878. 

Professor Hall, of Chicago, states that the beetle lays its 
eggs on the under side of the potato leaf. These are speedi- 
ly hatched. The larva, when full grown, is over halT an inch 
long, very thick in the middle, and tapering towards head 
and tail. It is of a pale yellow CDlor, often dusky or freckled 
on the back, with small blackish dots, and along each side 
are two rows of large black dots. The legs are black, and 
the head black and shining. 




The mature insect, the beetle itself, is nearly half an inch 
long and a quarter of an inch wide. Its shape is oval, very 
convex above and flat beneath ; of a hard crustaceous tex- 
ture, smooth and shining, and of a bright straw color, the 
head and thorax being sometimes tawny yellow ; head and 
thorax marked with black spots : the wing cases with black 
stripes arranged longitudinally, five on each case. The an- 
tennae are twelve- jointed; the first five joints are pale or 
tawny yeilow, the remaining joints black, the last joint be- 
ing small, and sunk into the penultimate one. The legs are 
tewny yellow, the hips, knees, and feet being usually black. 
It requires less than a month to pass from the egg to the 
beetle state. The accompanying figure, for which we are 
indebted to the Field, is a representation of the insect on an 
enlarged scale, the line alongside showing its actual length. 

Where the bug once gets a footing, it speedily destroys the 
entire crop. It is believed to efiect all its transformations in 
fifty days, so that a single pair would, if unmolested, pro 



duce sixty millions of progeny in a single season. Various 
modes of preventing its ravages have been suggested. Brush- 
ing or shaking the larvae from the haulm into a vessel is 
sometimes tried, but this is a laborious and dangerous ope- 
ration. Dasting the leaves with white hellebore powder is 
an effective remedy when it is well done ; the powder must, 
however, be freshly ground, as it loses its efficacy when kept 
too long. Paris green is also recommended, but both pow- 
ders are irritating to those applying them, while the latter is 
extremely poisonous. Birds, it is said, will not destroy the 
bugs, as the emanations from their crushed bodies are nox- 
ious even to human beings, and, it is said, have caused several 
deaths. The symptoms resemble those caused by the bite of 
the rattlesnake. The beetle has several insect enemies, es- 
pecially some varieties of ladybird, which prey upon its eggs 
and larvae. 

There has been considerable alarm in England, lately, lest 
the pest should be imported thither in American potatoes, 
and official investigations have been made in order to deter- 
mine the advisability of prohibiting importations of the 
vegetables. The report, however, points out that the larvae 
of the parasite are not deposited in the tubers or conveyed 
by them, and that with the exercise of propercare no danger 
need be apprehended' from bringing American potatoes into 
the country. 

■ ■>■ ■ 
THE SHADOW SAIL. 

We extract from Land and Water the accompanying en- 
gravings of a new sail recently patented in England, and 
called the Shadow. It seems well adapted for racing yachts, 
as it allows of a remarkably large spread of canvas. The 
fitting is, however, not American fashion ; and although when 
once distended, the sail would be of considerable assistance, 
we think that the extra quantity of gear required, and the 
cumbering of the masthead rigging with an extra gaS, will 
hardly secure for it much favor from American yachtsmen. 
We should imagine that the plan might be so modified as to 
get rid of much of the clumsiness, particularly if the gafE, 
as our contemporary suggests, could be arranged so as to be 
easily and quickly shipped and unshipped in any kind of 
weather. 

Fig. 1. 




As represented, the gaS is attached by a gooseneck to 
iron work fitted on the foreside of the mast. This iron 
work projects from the mast in such a manner as to allow 
the topmast to pass through it when requiring to be housed, 
and is fixed about two feet .six inches below the hounds of 
the rigging, just above where the jaws of the mainsail rest. 
The length of the gaff is regulated by the hoist of the main- 
sail, but should, when hanging down from the gooseneck 
and in use, reach within about four feet of the deck. In 
cutters, and for the foremasts of schooners, two halliards are 
necessary, one on each side of the f orestay ; but on the main- 
masts of schooners, one will be found sufficient. When the 
Fio. 2. 




As the hoops are passed over the gaff, the throat of the sal 
is hauled up ; and when all are on, the head of the sail is 
brailed close to the mast. The gaff is then peaked up on the 
proper side of the forestay, and the boom, which is exactly 
similar to a spinnaker boom, is rigged out, and the foot of 
the sail set on it exactly in the same manner as a spinnaker. 
Fig. 1 represents the sail as it now is, or when close 
reefed. Fig. 2 shows the sail when half reefed, or while 
being set. When the sail is half reefed, the gaff wUl re- 

Fio. 3. 




sail is not set, the gaff can be stowed either alongside the 
mast or lashed to the rigging as most convenient. The sail 
has hoops seized on it ; and when being set, these hoops are 
slipped over the gaff before hooking on the peak halliards. 



quire more peak to set it. The sail, when fully set, is shown 
in Fig, 3, which also explains how a topsail can be set over 
the Shadow in light winds. 

From the gaff end are fore and after guys, with which to 
brace the gaff to its proper position. When gybing, all that 
is necessary is to brail up the sail, lower ihe peak of the gaff, 
unhook the halliards and guys, pass it under the forestay, 
hook on again, and hoist away, of course having,first shifted 
the boom. 



IHFBOTED LABD AND BTTTTEB CVTTEB. 
We iUustrate herewith a new form of spatula adapted for 
removing lard, tallow, butter, or similar material from the 
tub, which provides an easy mode of freeing the ladle por- 
tion from the clinging material. The device is made of 
wood, and its lower end is broadened, beveled to a sharp 
edge, and passes through an opening in the sliding piece, A. 
To the latter is secured a bar, B, which is slotted and through 
the opening in which passes a confining stop, C. A button 
on the upper extremity of the bar allows it to be convenient- 
ly moved. 




After the material is cut and lilted up upon the broad end, 
as shown in Fig. 1, the piece. A, is slid down to the extrem- 
ity, as represented in section in Fig. 2, thus pushing the lard 
off upon the receptacle placed for it, leaving it in a smooth, 
attractive shape. 

The device is simply constructed and easily operated, and 
wiU doubtless form a convenient arrangement for the use of 
grocers, dairymen, and others. 

Patented July 30, 1873. For further particulars, address 
the inventor, Mr. W. M. Bleakley, Verplanck, N. T. 



Motto foe the Temperance Crusade. "HjO! every 
one that thirstethl" 
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STBAIN DIAOSAHS AND TH£IB BEVELATIONS. 



BT PROFESSOB B. H. THITKBTOH. 



In the preceding article, a brief accourt was given of the 
method of formation of strain diagrams, whetber made by 
plotting the results of experiments (made as described in 
the illustrated article published in the Scientific American 
of January 17, 1874) or by an autographic testing machine ; 
and an explanation was given of the method of obtaining 
valuable and Interesting information by the interpretation 
of the initial portion of the diagram. 

In the figure here given are rough copies of several com- 
plete strain diagrams, produced by the autographic torsion 
machine at the Stevens Institute of Technology, by which 
this novel internal examination of materials, and its revela- 
tions, can be more completely exhibited. 

The curves here shown do not exhibit the 
effect of peculiarities in the material as per- 
fectly as the originals, because it is neces 
sary to reduce the horizontal scale very 
mach in order to bring the figure into proper 
shape and size to enter the columns of this 
paper. The original strain diagrams of iron 
occupy a space nearly a yard long and but 
two and a half inches high. Those of steel are 
five or six incKes high. The column of 
figures at the right of the engraving repre- 
sents the maximum stress per square inch 
of section exerted upon the fibers of the 
metal by tension, when the product of the 
weight on the end of the lever by its lever- 
age is equal to the figure at the opposite 
end of the plate. 

Referring to the figure,the curve. A., is that of 
zinc. Its form at the commencement, concave 
toward the base, shows its inelastic nature. 
Its gradual rise shows that it may take a set 
under the action of the smallest forces. Its maximum hight 
is small in comparison with its companion curves, and this 
shows its weakness; it actually has a strength, in tension, 
of but about. 10,000 lbs. per square inch, and this was an un- 
usually good specimen. Breaking o£E at about 65°, we learn 
that its ductility is slight, the metal only stretching about 
four per cent. Tin,T,is still weaker but vastly more ductile, 
and its strain diagram runs quite off the sheet, the metal 
t wisting completely around before breaking ; but its maxi- 
mum resistance only reaches about 5,500 lbs. per square 
inch. B is the curve of cast copper, and C, that of forged 
copper. Could we follow the latter to the end, we would 
find that the specimen had yielded through more than 500°, 
its fibers stretching to three times their original length. It 
exhibited a resistance equal to over 38,000 lbs. per square 
inch. Its limit of elasticity, that is the point at which it 
begins to take a set nearly proportional to its distortion, is at 
a very low strain, less than 10,000 lbs., and it yields very 
considerably before it offers its maximum resistance. Its 
ductility is its most remarkable quality. Cast copper con- 
trasts strikingly with the forged metal. Its limit of elas- 
ticity occurred at about 5,000 "lbs. per square inch, its ulti- 
mate strength was between 12,000'and 13,000 lbs. per square 
inch, and its elongation was but two and a half per cent. 
This piece was from carefully selected ingot copper, cast in 
dry sand at the Stevens Inatituti) of Technology. It, like the 
majority of the specimens here described, is therefore an un- 
usually good example of cast copper ; and were it of impure 
scrap, or had it been cast in green sand, its inferiority to 
forged copper would have been still more marked. Green 
sand seriously injures the metal by the production of porous 
castings, rendered spongy by vapors from the damp mold. 

Good wrought iron gives the line, D. The beginning of 
the diagram, a line nearly straight but slightly curved in a 
direction the reverse of the preceding, and inclined toward 
the left, shows plainly that this is a somewhat elastic material, 
having a little internal strain. The short stretch of nearly 
horizontal lines, which appears far more distinctly in the 
original diagram, indicated that it is a fibrous iron, well 
worked and rather hard. It takes a set at very nearly 20,000 
lbs. per square inch, and its maximum leaistance is nearly 
60,000 lbs. It finally breaks at some point beyond 340° ; its 
maximum elongation is about one half, on some lines of 
fiber. 

On this strain diagram will be noticed two of the lines ex 
hibiting elasticity. They are apparently perfectly parallel, 
a fact which proves, what had already been suspected and 
almost proved by more than one distinguished philosopher, 
that elasticity remains unimpaired until fracture actually 
commences. Comparing the inclination of these lines, e e, 
with that of the initial part of the diagram, we find all very 
nearly of the same inclination ; and the deduction, already 
made from the slight curvature of the beginning of the dia- 
gram, that this iron is very slightly weakened by internal 
strain, is thus confirmed. The line, E E, shows the form of 
the terminal portion of the diagram when the metal is very 
tough and ductile, like Swedish iron, for example. With 
ordinary irons and with steel, the curve ends abruptly, as 
shown in all those here given. The diagram, F F, is that of 
the excellent iron, referred to in the previous article as hav- 
ing given a curve of such bsautiful regularity. The line 
exhibits perfection in quality by its great symmetry and 
smoothness. Were it shown in extenso, it would be seen 
that the specimen only broke after a complete revolution, 
and that the metal is as remarkable for its strength and 
ductility as for its homogeneousness and purity. This is the 
specimen illustratsd and described as No. 33 in the article of 
January 17, 1874. 



The effect of the presence of carbon upon the properties of 
iron is shown by the succeeding diagrams'. A low steel,con- 
taining 4 per cent carbon, and produced by the Bessemer 
process, tells its story at G. The line H, is that of a Sie- 
mens-Martin steel, containing one half per cent or a trifle 
more of carbon, while I and J are tool steels ; K and L are 
medium and spring steels, and M is the strain diagram of 
double shear stefcl. I* is seen, at a glance, that the introduc- 
tion of carbon lessens the ductility of the metal, while in- 
creasing its strength and raising the elastic limit. The least 
ductile are the tool steels containing one per cent and up- 
ward of carbon. The most ductile is pure iron, containing 
no measurable quantity of that element. Intermediate 
degrees of ductility are produced by intermediate proportions 
of carbon. Their strengths vary in the opposite direction, 
increasing with the dose of carbon, in a pretty regular 
proportion, which is expressed quite accurately, for unhard- 



Much mors could be learned by the study of our strain 
diagrams, but space will not permit further examination of 
this method of molecular inspection, which physicians might 
probably term a stetboscopic examination of materials used 
in construction. Should the opportunity offer, we may, at 
some future time, be able to discuss some of the more novel 
facts which have been learned by the appiication of this new 
method and apparatus to research in a field in which much 
has been done, but in which there still remains much to be 
discovered. 

Stevens Institute op Technology. 




ened steel, by a formula, constructed by the writer: 1' = 
60,000+70,000 C, in which T represents the tenacity in 
pounds per square inch, and C, the percentage of carbon pres- 
ent in the given steel. In the low steels, the lack of homo- 
geneousness, due to porosity in the ingot, is seen to be much 
more noticeable than in the tool steels, which are rendered 
more quiet in the mold by their higher proportion of carbon 
and of manganese. 

In these high steels, the limit of elasticity, for the un- 
hardened, is seen to rise to 60,000 lbs. and the ultimate 
strength to over 120,000 lbs. per square inch. The elongation 
is reduced by the maximum dose of carbon to about one 
and a half per cent. 

N and P are the strain diagrams of white and of gray cast 
iron. The one is stiff, hard, strong and brittle, its line rising 
steadily upward without a sign of curvature or ductility 
until it suddenly snaps, after sustaining a very heavy stress. 
Theother offers barely a half as much resistance; the curve 
bends sharply and runs a little way to the left, and breaks 
after the piece has twisted less than30°,lndicatinga strength 
of but a half of one per cent. It has, however, five times 
the ductility of the white iron. 

Malleableizing the white iron, a material is obtained of 
which the line, 0, represents the characteristics. It is very 
homogeneous, has lost no strength,and has gained immense- 
ly in ductility. For many purposes it is better than average 
wrought iron ; and the readiness with which irregular forms 
may be made of it, if of small size, makes malleableized cast 
iron a very useful material. "Steel" castings are usually made 
of an exceptionally good quality of this metal. 

Glancing over the collection of strain diagrams, it is easy 
to select the proper kind of iron for any specified purpose. 
If mere strength is required, it is evident thatthe tool steels 
are the best materials. If ductility is desired, something re- 
sembling Swedish iron is the proper metal. Comparing the 
qualities of several metals experimented upon with the price 
lists, we may readily determine which is cheapest for the 
specified work. When shocks are to be resisted, or blows 
sustained, strength alone is not sufficient. Tool steel is too 
brittle a material to be used in such situations, and even 
moderately hard steels were long ago found to be less valua- 
ble than moderately good irDn for such purposes. That 
metal which is at once strong and ductile is the proper one 
to choose. The power of a substance to sustain live loads — 
its resilience — is measured by the product of its mean re- 
sistance into the distance through which it stretches before 
breaking. A close approximation may be obtained \ff multi- 
pljing two thirds the ultimate strength by the distance 
through which elongation takesplace. Themetal givingthe 
highest product is the safest against rupture by blows. Of two 
metals giving equal products, choose that which is stioDg«st. 

An area of the strain diagram measures precisely the value 
of a material to meet shocks. It is exactly proportional to 
the product just referred to, and its construction affords the 
only means, yet discovered, of determining resilience with 
precision. Examining the diagrams, it is seen that, except 
the very purest and most expensive wrought iron, the low 
steels excel all other materials in this respect, while they are 
stronger than any iron ; and we perceive a very excellent 
reason for the wonderfully rapid introduction of Bessemer and 
Siemens steels, in rail and machinery making, which has 
recently taken place. A steel containing less than one half 
per cent carbon is not affected injuriously by changes of tem- 
perature, cannot be hardened, has at once great strength and 
considerable ductility, and is the best known metal,all things 
considered, to be placed wherever a structure is liable to 
severe blows and heavy strains, and therefore must be both 
light and strong. 



A Six Acre Rollins mill. 

The Phoenix Iron Company, whose great works are at Phoe- 
nixville. Pa., about an hour's railway ride up the Sehuylkill 
from Philadelphia, have nearly completed a new rolling mill 
building, which is noteworthy in several respects. The Led- 
ger says it is believed to be the largest single 
mill building, '' under one roof, in this coun- 
try. The ground plan covers about six and 
a quarter acres of ground. Its longest di- 
mension is nine hundred and thirty- eight 
feet, and its breadth is two hundred and 
ninety feet. The principal material of the 
building is wrought iron, the roof being 
slate. The building rests upon about two 
hundred and fifty wrought iron flange co- 
lumns of three eighths thickness of iron, of 
the well known Plioenixville pattern. Theee 
rise about thirty feet to the eaves of the roof, 
and are but eigjjt and a half inches in diam- 
eter through the cylinder, and about twelve 
inches in diameter from the tip of one flange 
to the tip of the flange on the opposite side 
of the column. Ar, a short distance they 
look very slender, considering the great ex- 
panse and weight of the superstructure they 
have to support, but they have been proved 
to be capable of sustaining many times the greatest weight 
or force they are ever likely to have to resis*. The roof rises 
to the hight of sixty feet at the ridge, the framework being 
exclusively of wrought iron, firmly braced and tied with rods 
and links. The furnaces, engines, and machinery wiU cost 
nearly a million of dollars. The cost of the building will be 
about $280,000. 

Elongation of Conductors by Electricity. 

Various physicists have from time to time studied the 
modifications in the molecular state of conducting wires.due 
to the passage of the electric current. Wertheim arrived at 
the coLclueion that the transmission of the current modified 
the elasticity of the conductor, but Edlund, on the contrary, 
by a long series of careful experiments, has determined E>uch 
not to be the case. This latter investigator has found, how- 
ever, that the elongation of the wire under the influence of 
the current is sensibly greater than the dilatation due to the 
elevation of temperature resulting from the passage of the 
electricity. Two calculations were made of the temperature 
of the wire, one deduced from the relation previously estab- 
lished between the galvanic resistance of the conductor and 
its temperature, the other from the elongation of the wire 
directly measured and of its coefiScient of dilatation, equally 
known. The second mode of determining the temperature 
constantly gave higher figures than the first, and M, Edlund 
therefore concluded that the current produced a special 
elongation in the conducting wire which is added to the ex- 
pansion resulting from the accession of heat. 

Quite recently M, Streintz has taken up this subject, and, 
by further investigation, lias sought to measure accurately 
the galvanic elongation for different metals. 

The observations were made on wires 019 inch in diame- 
ter and 31 inches in length, the ends of which just touched 
two levers which carried mirrors placed in the prolongation 
of their axes of rotation. The divisions of a graduated 
scale were reflected in the mirrors,and thus the displacement 
of the extremities of the wires could be accurately read. All 
the wires except those of hard tempered steel showed a 
marked excess of expansion under the action of the current, 
which varied,acoording to the different metals.from 11 to 37 
per cent of the dilatation of the wire under the action of 
heat alone when brought from the normal temperature, 68° 
Fah., to that fixed as a limit, 131' 4°. 

M. Streintz sums up his results ns follows : 1. The gal- 
vanic current causes no other modification of the elasticity 
of a conducting wire than such as results from the elevation 
of the temperature produced. 

2. Under the action of the current, the conductor expands 
more than when it is carried to the same temperature with- 
out the current ; tempered steel alone does not present this 
excess of dilatation. 

3. Galvanic dilatation does not manifest itself immediately 
on the closing of the current, but gradually, as does calorific 
expansion. 

4. Galvanic dilatation is not the consequence of an electro- 
dynamic repulsion, but probably results from a calorific 

polarization or an orientation of the calorific vibrations. 

»-««>■ m 

The superior effect of kindness over brutality, in the ma- 
nagement of balky or restive animals, is forcibly illustrated 
in the following incident, related of one Sam Jones, who 
lived up in Orange county, N. Y. Now Sam was an enor- 
mous eater, and it happened that he was one day hauling a 
load to the nearest village, when his team was stuck in a 
sand hill. Well, did Sam fret and scold his oxen or unload 
his team ? Not he. He very coolly took down his dinner 
from the loid and sat down and ate it, when his oxen started 
off with the rest of the load wi;.hout further trouble. 
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FB0CEEDIN6S 07 THE KATIONAL ACADEMT 07 
SCIENCE. 

We continue our abstracts of the papers read before the 
National Academy of Science at its recent session in Wash- 
ington. Dr. E. Bessels gave some further scientific 

RESULTS OF THE POLAIUS EXPEDITION. 

It is probable, he thinks, that Smith's Sound must be re- 
garded as the best of the three gateways to the pole. A chan- 
ne],of almost 300 nautical miles in length and in some places 
scarcely twenty-five miles in width, separates Greenland 
from Grinnell Land and the archipelago south Of it. This 
separation, as the nature of the land between 81° and 82° 
latitude demonstrates, took place in a south-north direction. 
The speaker then proceeded to explain various phenomena 
which tend to confirm this view, and pointed out the truth 
that the southern end of the strait is the older as is apparent 
from the fact that the southern portion of it is evidently 
broader than the northern; and also the fiords on the south- 
west coist of Greenland are by far more numerous and 
deeper than farther north. According to the theory ,a warm 
current must have moved along the east coast of America, 
and must have entered Baffin's Bay, having the full strength 
of an unweakened current in washing the end of that bay. 
Thereby considerable atmospheric precipitation as rain was 
occasioned, accelerating the growth of the glaciers, which 
moved on toward the valleys, and then formed spurs. The 
fiord s we must consider as the former beds of these spurs. 

What was the agency which caused the separation, we 
can only surmise. There are two probabilities : either the 
channel is a fissure which gradually widened because of 
the influence of the current, or it has been eroded by the 
action of a glacier, the south end of which gradually melted 
down. The latter hypothesis s eems the more probable of the 
two, and we may regard the channel itself as formerly an 
immense fiord. But we know that the soundings of fiords 
are usually shallower at the mouth than at the head, while 
with Davis's Strait and its continuation exactly the reverse 
is true : the greatest depths are found at its entrance. 

In reality, nothing else could be expected. We know 
that the bottom of the North Atlantic is slowly but continu- 
ally sinking, and has been ever since the miocene period. 
Among other evidences is the fact that the Bermudas rest on 
a 'coral foundation. This motion reaches far north and in- 
cites a part of Greenland. 

Professor Wm. Ferrel of the United States Coast Survey 
spoke upon 

THE TIDES OF TAHITI, 

the peculiarity of which is that the solar tide is for the 
most part greater than the lunar tide, although the force 
producing the latter is more than double that producing 
the former. There is only one other case of the eort in the 
world — at CourtowD, Ireland. It is not, however,due to any 
exception in the general theory of the tides. Certain con- 
stants in the tidal expressions, which have to be determined 
by observations, are unusually large in this case. It is yet 
impossible to specify, however, what are the irregularities 
of ocean bottom and of coast outline which occasion the 
phenomena in this particular instance. 
In a paper on 

METAMERISM IN ORGANIC CHEMISTRY, 

Professor Wolcott Gibbs, of Harvard, presented a novel and 
valuable discovery regarding metamerism, which has never 
before been observed in organic substances. Bodies are said 
to be metameric when they are of the same composition and 
atomic weight, but differ entirely in their properties in con- 
sequence of different molecular constitution. Professor 
Glbbs has discovered six such bodies, bearing such a relation 
to one another and to a seventh. The substance with which 
the series begins was discovered by Dr. Eidmann and is an 
exceedingly stable compound denoted by the formula : COj 
(NH3)g, (N0j)5, or two equivalents of cobalt,Bix of ammonia, 
and six of nitric oxide. In the following formula, the am- 
monia is represented by A and the nitric oxide by X, for the 
sake of abridgement : 

First series — Eidmann's discovery : 

.-COjAgXe 

Second series — Dr. Gibbs' discovery : 

II II 

(COjA^Xg) (CojAgX,) = 2. CojAeXj 

II IV 

(COjA.Xa) 2 (Co,Ai„X,) = 8. Co^A^Xj 

II IV 

(CojA^Xa) 3 (CojAi,) = 4. Co^AeXe 

Third series — Dr. Gibba' discovery : 

VI VI 

(Co.Xi,) (Co,Ai,) = 2. Co^AgXe 

VI 
(Co,Xi,) (Co,A8X,)3 = 4. CojAgXe 

(CojXi.,) 2 (C03Ai„X,)3 - 5. CojAeXg 
As each of the salts thus obtained is beaatifuUy crystaline 
and perfectly well defined, and each salt of the second and 
third groups gives the reactions of each constituent with per- 
fect distinctness, no doubt can exist as to their real chemical 
structure. 

Professor Alexander.of Princeton,gave some brief remarks 
on the 

COMPABATIVB TELOCITY OF LIGHT IN AIR AND IN TACUO, 

relating to a small correction of the velocity of light as de- 
duced from experiment. This, according to the undolatory 
theory, must be less in atmospheric air than in vacuo, in the 
inverse ratio of the index of refraction of atmospheric air to 
1, that is, as 1 to 1 000294. The velocity then, as ascer- 
tained by experiment, under the til should be increued 
by jaat aboat 000294 of itself to be equal to that in 



vacuo ; that is, to the extent, almost exactly of 55 miles per 
second, a very small quantity indeed in comparison with the 
whole velocity of 185,000 miles per second ; and yet,small as 
it is — and so small as to be below the limits of error of the 
experiments in question, — it is yet very closely equal to three 
times the velocity of the earth in its orbit. 

Professor Hayden presented a general account of scientific 
explorations in the west and gave a brief summary of the 
forthcoming seventh annual report of the expedition under 
his charge. Professor Silliman described the 

TELLURIC ORES OF COLORADO. 

The mineral is found on the side of a dyke some fifty feet 
in thickness, and was introduced by a plutonic invasion of 
this formation. The speaker had found that, in many in 
stances, telluric ores were associated with gold, and the 
association was very unfortunate for the gold miner, as in 
one instance $3,000 worth of gold thus associated was thrown 
away (through ignorance), while the yield of the rest of the 
ore was only $40 or $50 to the tun. Professor Silliman 
asked Professor Endlich to perform an experiment, showing 
the presence of tellurium by using concentrated sulphuric 
add. A bright purple color was rapidly obtained when the 
ore was thus treated with heat in a test tube. In one speci- 
men of these telluric ores, there was $55,000 extracted from a 
tun. 

With reference to 

THE LAWS OF CYCLONES, 
Professor Ferrel reviewed the theories of Espy and of 
Redfield, Beld and others, and re-enunclated his own views 
published several years since. 
Concerning 

THE GREAT TELESCOPE AT WASHINGTON, 

Professor Newcomb gave some Interesting facts. The 
question Is frequently asked, how does the new Instrument 
compare with other telescopes ? This le difficult to answer, 
since there are no refracting telescopes In this country of 
comparable dimensions. The question as to the comparative 
efBciency of refracting and reflecting telescopes is frequently 
raised. It must be admitted that great reflecting telescopes 
give very variable results and are very apt to prove unsatis- 
factory. As an instance of this, if we examine the record of 
Herschel's work, we find that nearly the whole of it was 
done with his two foot reflector; we shall almost arrive at 
the conclusion that all the work accomplished -with the four 
foot reflector might have been done with the smaller instru- 
ment. The same comparison of results leads us to a similar 
conclusion with regard to the four foot reflector of Lassell — 
probably the largest ever constructed. He had under the 
clear skies of Malta made many important observations ; but 
when he took his four foot reflector there, hoping with it to 
verify his discoveries, it does not distinctly appear that he 
succeeded. Struve, after looking through the four foot tele- 
scope, wrote that it was not In any remarkable degree more 
powerful than his 15 inch Instrument at Poltava. The only 
exception to this generalization is the fact that the four foot 
instrument of Lassell did really discover the two inner 
satellites of Uranus. Professor Newcomb having redis- 
covered these with the new Instrument, and thus verified 
Lassell's discovery, thinks that they could never be seen 
with a 15 Inch refractor. In the new telescope the outer 
satellites of Uranus look as if of about the size that Ursm 
Minoris appears to the naked eye. The smaller satellites, 
strange to say, have been best seen when the moon was 
shining, and its light was plainly apparent in the telescope ; 
the first of these appears about half as bright, and the 
second about one third as bright, as Tltanla. 

Oar friends have asked whether there Is difficulty In the 
Washington telescope on account of spherical aberration. 
This proves to be a very small factor ; Its total amount Is 
less than that produced In the lens by ordinary atmospheric 
variations of temperature — an effect which is noticed when 
work Is first began with the instrument of an evening, but 
which rapidly wears away as the glass acquires the uniform 
temperature of the rest of the Instrument.' It seems to be 
only the rays near the edge of the glass which are thus af- 
fected. Professor Newcomb has looked through many 
other refracting telescopes, by way of comparison , and after 
full consideration believes the new instrument to be a great 
success. 

PLANETARY SATELLITES, 

Professor Alexander said, are claimed to resemble our moon 
In the coincidence of their times of rotation and revolution ; 
and that In consequence every satellite presents always 
nearly the same side to Its primary. One occasion for this 
belief Is found on observing the special vicissitudes which 
the light of the satellites exhibits, each specified change re- 
curring when they have again arrived at the same position 
In their orbits around their respective primaries. Another 
evidence Is found In the remarkable phenomena of their ap- 
parent loss of light on certain occasions. 

The loss of atmosphere is one of the supposable conse 
quences of those stringent conditions, as Indeed M. Laplace 
has Intimated, when, after stating the distance at which the 
attractive force of the earth Is In equilibrium with that of 
the moon, he adds : " If at this distance the primitive atmos- 
phere of the moon had not been deprived of all elasticity. It 
would be carried to the earth, which would thus draw to 
Itself. This Is perhaps the reason why the moon's atmos- 
phere Is nearly Insensible." We may fairly Inquire whether 
this has not been the case with all the satellites, and their 
common experience. 

Professor Loo mis. In a paper on the 

LAWS OF BTOBMB, 

explained the process by which he computed tbe lelatir* t&- 



locltles of the winds, etc., at high altitudes, such as that of 
the signal service stations at Mount Washington, coming 
to the conclusion that, at the hight of 6,000 ftut in the west- 
ern quadrant of a storm, the velocity of the wind Is more 
than doable that of the storm. By another series of compu- 
tations he obtained the forms of the isobarlc curves In at 
least 200 cases. In 55 per cent of the whole number of 
cases, the major axis of the isobarexceeded its minor axis by 
half its length ; in 30 per cent the major was double the 
minor ; in 3 per cent the major axis was at least four 
times the minor. The storms of the United States are most- 
ly of an oval form, with the longer axis most frequently in a 
direction about N. 40 E. About three quarters of the great 
storms originate in the extreme west. In a case of which 
the details were particularly reviewed , it seenieii probable 
that the first development of magnitude in a storm began 
with the collision of moist air from the Pacific Ocean against 
the peaks of mountains in Oregon, resulting in heavy rain- 
fall. But the most remarkable fact elicited was that the 
storm, once originated and organizBd,traveled over the hlgh- 
estmountain ranges without indicating sensible obstruction, 
proceeding eastward across the whole continent of North 
America. 

An exceedingly Interesting and valuable paper on the 
mode of formation of the earth. Its condition as to Interior 
fluidity, and the probable limits within which it was reduced 
from a fluid state to its present condition, under the title of 
" A Criticism on the Contractional Hypothesis of the Earth's 
Surface Changes," was read by Captain Clarence Dutton of 
the Ordnance Corps, U. S. A. Mr. James D. Warner of 
Brooklyn read a technical paper on a new set of Bernoailli's 
numbers, which are a mathematical Invention for shorten- 
ing certain processes by their application to the coefficients 
of development of expanding series. 

At the conclusion of this paper.Professor Henry simply re- 
marked " The Academy is now adjourned," and thus the 
session ended without the passing of resolutions or any other 
of the usual formalities. 
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Frelgbt Car*. 

To the Editor of the Scientific American: 

I notice. In your Issue of April 11, an article headed " A 
Chance for Inventors," which article attracted my attention. 
Bearing as It does upon a matter of great importance, it 
ought to be called to the attention of car builders generally ; 
and while 1 am compelled to differ with the author very 
widely In many respects, I fully concur In the belief that 
there is a need of Improvement In this direction. 

But where Is the Inventor who Is able to overcome the 
the numberless difficulties that stare him straight in the 
face at every turn ? We wait for him to appear. The 
author of the article referred to seems to exhibit a wonderful 
lack of knowledge in regard to the difficulties which must be 
met, when he supposes that the strength for carrying of a 
country wagon Is to be placed in comx>arison with the 
strength for carrying of a freight car, and that its paying 
weight should be. In proportion, equal to the former. 

For the past seventeen years, I have been a practical car 
builder, and have tried a great many experiments in build- 
ing very light cars, both for passengers and frelght,and every 
experiment has proved a failure. Some fifteen years ago, 
box freight cars weighed only from 15,000 to 16,000 lbs. and 
would carry 10 tuns. These cars proved to be sufficiently 
strong and durable at that time, when the railroads were 
doing only a local business, running short trains and resting 
them at almost every station (a car requires rest as well as a 
man, If It Is to last long). Then every railroad had its cars 
under the master car builder's care, who watched over them 
as carefully as over his children ; and if they did not return 
when they ought, they were looked after In the same way. 
Our repairs were then very light. But since that time, the 
world has not only been revolving, but moving in other di- 
rections ; and today freight cars, formerly simply local car- 
riers, are Interchanged by nearly every railroad in the United 
States, and are drawn (in tramendous trains) thousands of 
miles, with but short stops and no rest from their loads. 

It has been said that the steam engine is subject to fits and 
starts, and,when attached to one of these long trains, must 
of necessity test the strength of the most workmanlike and 
thoroughly built car to its utmost capacity, which would not 
be the case If only a few cars were taken. Couple even 
twelve or fourteen country wagons together, and I doubt 
very much If they will carry the load referred to (3,000 lbs. 
to a wagon) for very long, succeesf ally. 

Box freight cars have and can now be built to weigh not 
over 12,000 lbs., and I will guarantee to build them, not to 
exceed that weight, bo that they will carry successfully 10 
tuns to the car. But thay must be taken In very short 
trains, as they would be litely to receive Injury by sudden 
starts and stops It taken In long trtlns. Consequently, as 
the rule and not the exception Is long trains, we are placed 
under the necessity of building our freight cars about three 
times as strong as they were built fifteen years ago ; but the 
weight has not increased in that proportion, being only one 
or two thousand lbs. more : we therefore have reason to ba 
thankful for this Improvement already made. 

Freight cars are subjected to very rough usage ; for exam- 
ple, an engineer couples his engine to a train of forty cars, 
and undertakes to start gently ; he finds that this makes no 
impression on his train ; he therefore backs up with as much 
force as possible,and trhen,puttlng all the ferce of the power- 
ful machinery to work, starts up again , and perhaps may re - 
peat this several times before sacoeeding. In view of these 
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severe teats that our freight cars are called upon to encounter, 
I think every engineer will say that the fault is not in their 
strength, but rather'in their weakness. Wood or iron of a 
certain dimension has a capacity of overcoming a certain re- 
sistance ; and when it is forced beyond its capacity,it breaks. 
Now the question is : In what form will a certain dimension 
of wood or iron resist the greatest force ? This can only be 
settled by constant experiment. 

How long would a train of country wagons stand the 
pressure above named ? I am very anxious to learn how to 
build a lighter car than I am now building, to give me the 
same strength or power of resistance ; and have therefore 
written this for the purpose of drawing out information. 

Our box freight car bodies weigh 9,785 lbs., truck with 
brake, 4,445 lbs., truck without brake, 4,140 lbs., total weight 
of box freight car, 18,370 lbs. Our passenger car bodies 
weigh 27,330 lbs., trucks weigh 13,200 lbs., total weight of 
car, 40,530 lbs. The car will seat 72 passengers with a 
saloon and 76 without a saloon. 

New England. 



Patent Afl'airs at Wasblneton. 

To the Editor of the Scientific American : 

The past winter has probably been one of the busiest ever 
known in the Patent Office, and the work^is still increasing, 
as will be seen by the fact that the number of fees of all 
kinds paid in during the first three months of this year is 
t9,528, being an increase of five hundred and twenty over 
the corresponding period of last year. 

With this increase of business and the constant accumula- 
tion of material, such as files, drawings, models, etc., there 
is a great necessity for more space, especially in the model 
halls. The cabinets for exhibiting the models being full 
and running over, most of them having their tops covered, 
in some cases the models are piled, one on another, untU 
the lower ones are broken with the superincumbent weight. 
Unless something is done soon, the models will be in such a 
terrible confusion that it will be almost impossible to exam- 
ine them. The machinist is doing his best to make room by 
putting the models closer together, but this is a mere tem- 
porary expedient, and gives but little space. If the galleries 
in the South Hall were completed, a large number of cabinets 
could be added, but these, it is stated, cannot be built for 
want of money, although enough has probably been wasted 
in building a private conservatory over the roof of the West 
Hall to complete the galleries and have money to spare. 

From the number of applications before Congress, it would 
appear that the lobbyists are endeavoring to run another 
Patent Office in the Capitol, as the following list of cases 
now before the Committee on Patents will show : 

THE CONGRESSIONAL PATENT OFFICE. — LIST OF APPLICA- 
TIONS FOR EXTENSIONS OF PATENTS NOW BEFORE CON- 
GRESS. 

A. B. Wilson, Sewing Machines. 
McClintock Young, Harvester. 
J. Fritz, Rolling Iron. 
.1. Hazeltine, Water Wheel. 
L. Ketchum, Harvester. 
J. Nock, Inkstands. 

T. W.Mitchell, Finishing Brush Handles. 
C. W. V\ illiams. Canal Locks. 
J. Wyman, Settfng Blind Staples. 
Vinton & John, Furnaces. 
Moses Marshall, Knitting Machine. 
J. Lilley, Surveying Instrument. 
A. Dillman, Corn Shellers. 
Kollin White, Fire Arms. 
Akin & Felthausen, Sewing Machines. 
Rudolph Eickemeyer, " " 

Reynolds, Power Loom. 
A. J. Hathaway, Converting Motion. 
L. C. Chase, Buckles. 
J. Haines, Harvester. 
H. L. Cake, Coal Screens. 
Ward, Bullet Machine. 
Molding Shell. 
W. W. Burrel!, Corn Sheller. 
H.G. Bulkley, Kilns. 
A. Attwood, Car Wheel. 
T. R. Crosby, Wiring Blind Rods. 
A. G. Batchelder and others. Car Brake. 
J. Young, Washing and Wringing Machine. 
J. A. Pickering, Boot Straps. 
J. H. Butterworth, Bank Locks. 
J. C. Cook, Webbing. 
R. A. Marcher, Enameling Moldings. 
Eliza Wei's, Forming Hat Bodies. 
A. S. Macomber, Straw Cutter. 
S. Wettered, Carding Machines. 
J. W. Marsh, Sewing Machine Attachment. 
W. Wickersham, Sewing Machine. 
A. J. Vandbrgrift, Giain Separator. 

In addition to these cases, I find the following names of 
parties who have applications filed, but the records do not 
show the inventions protected by their patents : S. H. 
Hodges, Henry Lill, N. Whitehall, Alpha Richardson's wid- 
ow and heirs, T. & L. Winans, J. Kirby, E. P. Torrey, J. G. 
°erry, and G. Wellman. 

One of the most conspicuous of these jobs is the case of 
tJe Wilson sewing machine, which is up before Congress for 
th third time. This patent covers up every " roughened 
suface," " four motion " or " wheel feed," and the sewing 
maciine rings have controlled it now for twenty-one years, 
therfty shutting off all competition, which has enabled them 
to wring millions yearly from the people; " and yet they are 
not ha)py," but want this pretty little privilege for seven 
years hnger. It is rumored among the knowing ones that 
the promoters of this extension expect to dispense some- 
thing nica among those who are disposed to help them, and 
that $50000 has already been sent down here as an 
earnest of the good things to come. The plan proposed »t 



act directing the Commissioner to examine and decide the 
case in the same manner as a first extension, and then bring 
their whole force to bear upon him to decidA favorably. At 
the two previous attempts, the application has been kicked 
out, the Congressmen being afraid to face their constituents 
with the additional discredit such a palpable job would give 
them — the Credit Mobilier and " back pay grab " being as 
much as they could hope to carry comfortably — but, by turn- 
ing the matter over to the Commissioner, they hope to be 
able to oblige their good friends of the sewing machine ring, 
and yet throw the blame on the former should their constitu- 
ents make trouble about it. The ring hope to succeed with 
the Commissioner by means of a pretended sale of the first 
extension for $50,000, so as to make out that this was all the 
benefit that Wilson received from it, and that he should 
therefore have another term of seven years as a compensa- 
ti-n for being such a fool as to sell a patent worth millions 
for such a paltry sum . By means of this sale, and by tales of 
the hardships, sickness, and other troubles which Wilson en- 
countered in his early days, they hope to work on the bene- 
volent heart of the Commissioner and induce him to grant 
another extension. There are some persons who even go so 
far as to say that the same weighty reasons are to be employed 
with the Commissioner that are found so efficacious with the 
lobby, but, of course, people who know him will not believe 
a word of this ; yet, in view of the rumor, it would give an 
ugly look to the matter to those unacquainted with him, 
should this extension pass. 

In addition to this there is the Akin & Felthausen case, 
which, if extended, wiU also cover up the sewing machine 
business completely ; but these parties, although formerly 
connected with the combination, appear to be — and I believe 
they are — working against them. They want Congress to 
extend iheir patent so that every one shall have the right to 
manufacture by paying them a small royalty. Such an ex- 
tension, however, would have to be very carefully worded, 
or otherwise it would fall into the hands of the ring who 
bought of them the last extension, the assignment being so 
worded as to carry with it any future extension. 

Besides these extension bills and the bills reorganizing the 
Patent Office, several bills have been introduced into Con- 
gress, affecting inventors and patentees. 'One of these au- 
thorizes the payment of $100,000 yearly for ten years as pre- 
miums for meritorious inventions, in the sums of from one 
to ten thousand dollars. Another bill proposes the exten- 
sion of any patent for seven years on the payment of $100 
by the inventor. Both of these, I believe, have been report- 
ed unfavorably. A third bill provides, first, that there shall 
be no more extensions ; and, secondly, that any person or cor- 
poration shall have the privilege of manufacturing patented 
articles by paying a certain percentage (not yet fixed) on the 
selling price. OccasionaIj. 

Washington, April 30, 1874. 



steam on tbe Canals. 

To the Editor of the Scientific American : 

If a man, using a lever, were to place his fulcrum on water 
when he had a chance to place it on dry land, he would not 
be considered fit for a juryman. Bat this is what inventors 
are doing in the Erie canal problem. If they would take 
one of the engines out of a boat which they are trying to run 
with a 200 tun cargo at three miles an hour, and put it on 
the tow path, it would take eighteen boats of 230 tuns each 
(4,140 tuns) two miles in an hour loaded, and go back 
light at four miles an hour, averaging on the round trip 
three miles. 

Trains of boats could be drawn in this way, of such a 
length and so frequently that the capacity of the canal would 
be equal to the number of boats that could be got through 
the locks. A train every six hours would do a business of 
nearly 4,000,000 tuns in the season, at a cost of about one 
dollar per tun, including river and harbor expenses. 

Highland, Iowa. William Sloan. 



field of view, the distinguishing features of each object 
might be noted. That an object may pass through the 
zenith of any place, its declination — which may be found in 
the star catalogues — must be equal to the latitude of the 
place. 

The concentration of light, fclso, would greatly facilitate 
an examination, by the comparison method, of the spectra of 
celestial objects whose illumination is feeble. These few 
facts are presented with the hope that Mr. Linton may con- 
tinue the experiments he appears to have begun. Let him 
communicate to the Scientific American at some future 
time a few details of his method, whether the results at- 
tained were successful or otherwise. 

Amherst College, Mass. D. 

m ■■> m 

Tbe Reclamation or tbe Colorado Desert. 

To the Editor of the Scientific American : 

The possibility of the project of reclaiming the Colorado 
desert by turning the Gulf of California, or the river, into it, 
wUl be more readily understood when it is known that the 
whole desert is interlaced with high mountain rarges, leav- 
ing the valleys between them generally at considerable ele- 
vations above the level of the sea. The most traveled route 
from San Bernardino to Fort Mojave, nearly along the 35 th 
parallel, shows this. After crossing the sierra at an eleva- 
tion of about 5,200 feet, we steadily descend to and along 
the Mojave river, to about 1,100 feet above the level of the 
sea ; we then rise until, at Marl Spring, it is above 4,000 feet ; 
and it remains at or above 4,000 feet for fully 40 miles, when, 
after crossing Piute creek and the Mount Newberry range, it 
descends rather rapidly to the Colorado river, at about 500 
feet elevation. Except part of the Armagozza region and 
Death Valley, north of said route (said to be the only spot in 
the United States actually below the level of the sea — by 
about 120 feet), the whole vast extent hardly shows a depres- 
sion below 2,000 feet. The lofty unbroken Wahsatch moun- 
tain range seems to prohibit, pretty effectually, any attempt 
to turn the waters of the Colorado from above the Big Canon 
of the Colorado into the desert. 

A government grant, ostensibly for that purpose, will no 
doubt benefit some interested parties speculating upon the 
monopoly of the mines embraced in the region in question ; 
but it is more than questionable whether the alleged object 
will be accomplished. R. d'H. 

Fayettevllle, N. C. 

>-<*>-0- — 

Tbe Relative Attraction of tbe Earth and San. 
To the Editor of the Scientific American: 

In your issue bearing date March 14, 1 find an article from 
the pen of Mr. Ericsson, in which the subject of the re- 
lative attractions of the earth and the sun is presented in a 
most happy and satisfactory manner. Mr. Ericsson is right. 
The centrifugal force, as a factor in the calculation, was over- 
looked by me. 1 acknowledge my obligations to him for the 
correction. W. B. Slaughter. 

Brownville. Neb. 



Tbe nercnrlal Telescope. 

To tlie Editor of the Seitntifie American : 

On page 20 of the present volume of the Scientific Amebi- 
CAN may be found a communication on this subject from 
Mr. John Linton, of Baltimore. In reply let me state that 
if, on account of the instability of the mercury at the center 
of the revolving vessel, it is desired to dispense with a por- 
tion of the center, the loss will be only in point of illumina- 
tion ; in fact,if the mirror is large, there will be enough reflect- 
ing surface remaining. A diameter of three feet in the cen 
ter of a ten foot mirror might be dispensed with, and at the 
same time the efficiency of the mirror would not be impaired ; 
for we should lose only one eleventh of the entire reflecting 
surface. 

One plane mirror would suffice for keeping the beam of 
light, from objects out of the zenith, always vertical upon the 
mercurial surface. Its width must be equal to the diameter 
of the mercurial mirror ; and its length must be greater as 
the altitude of the object is greater. 

By actual calculation, it is found that, when the lati- 
tude of the object is 30°, the plane mirror must be 19 '99 feet 
long, in order to reflect vertically a beam of rays ten feet in 
diameter. If the object is 60° above the horizon, the length 
of the mirror must be 38 '64 feet. Of course it is impractica- 
ble at present to construct an accurately plane mirror of these 
dimensions ; consequently the great mercurial concave can 
be used only for the examination of objects when in the 
exact zenith. Nevertheless, its use would secure important 
results. At many available latitudes in the United States 
there are Interesting eeleetial objecte which culminate in the 



Transparent Paraffin. 

The paraffin of commerce, is a colorless, translucent sub- 
stance, perfectly inodorous and tasteless. It floats on water, 
and has a density of about 0'870, and melts at about 113° to 
149° Fah. , forming a colorless oil which, on cooling, again 
solidifies into a crystaline mass. It boils at about 698°, and 
volatilizes without decomposition. Paraffin does not absorb 
oxygen from the air, and is only slowly attacked by sulphu- 
ric acid, even at the boiling point of water. It is not at all 
attacked by dilute nitric acid, and only by the strong acid 
after prolonged boiling. In fact, chlorine or any part of our 
most energetic chemicals but slowly acts upon this curious 
substance, which may be considered to be as neutral to the 
general run of chemicils as our glass vessels. Lately it has 
been discovered that if paraffin be heated for some con- 
siderable time in a tube sealed up, the result is a more fusi- 
ble paraffin, exactly similar in its apparent chemical compo- 
sition, but much more soft and fusible — that, in fact, if the 
heat be continued for a considerable time, the paraffin being 
still under pressure, we obtain ultimately a perfectly trans- 
parent liquid paraffin. 



pieseot, 81 Bear se I can learn, Is to get CongreeB to pasB an ienlth;.and even during the ehort time of their pasBinjf the 



Ascent of Sap In tbe Bark ot Trees. 

M. Faivre has recently performed a series of experiments 
on the mulberry, hazel nut, and cherry laurel, which he con- 
siders goes far to prove the fact that the substances which 
supply the food of plants have an ascending motion in the 
bark. For this purpose, he made perfect or imperfect an- 
nular incisions through the bark, or detached pieces of the 
bark, to which buds were attached, or removed entire cylin- 
ders of bark from the trunk. The result of the experiments 
was that the buds alwajs continued to develop when the 
commuiiication remained uninterrupted with the lower por- 
tion of the trunk ; while when this communication was com 
pletely destroyed, the buds invariably withered away. If 
the bud was separated by a perfect annular incision, it with- 
ered the more slowly the greater its distance from the in- 
cision; and in these cases the starch disappeared entirely 
from the portions of the wood above the incision between it 
and the bud. When entire cylinders of bark with buds on 
them were removed, the buds continued to develop, and 
even produced branches bearing leaves. 



A check for $60,000 was recently handed the inventor of 
metallic tips for childrens' shoes, in payment of his share in 
a reissue of the patent, which he had originally sold for 
$100. And now, with such encouragement as this, suggests 
the Commercial Advertiser, why can't he win the everlasting 
gratitude of mothen by inventing some kiD4 Qf limm feoee 
plates fw little boyg' trouseTB ! 
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THE NIAOABA DIBECT ADD DOTTBLX ACTING FTTMF. 

" Macbiaery BO Bimple in ita details of construction, that in 
Dew mining and oil region?, where mechanic shops are not 
yet opened, any man of ordinary intelligence may be able 
to put it together and take it apart as occasion may require." 
Buoii is the aim of the manufacturer in devising the various 
varietiPB of sttam pump, many of which are doubtless al- 
ready familiar to o-ir readers under the name of Niagara, 
and as the work of Mr. Charles B. Hardick, of No. 23 Adams 
street, Brooklyn, N. Y. 

In the annexed engraving will be found a representation 
of an improved form of one of these machines, known as 
direct and double acting, for 
which is claimed many ad- 
vantages which will doubt- 
less cooamendit to those en- 
gaged in the multitude of 
industries to which the 
steam pump is an indispen- 
sable adjunct. 

So far as is coosistent with 
durability, we are told , the 
pump is cast in separate 
parts, BO that, in case of ac- 
cident or breakage, the por- 
tion immediately affected 
need only be replaced, the 
cylinders being separate 
from bed plate, water valve 
chest, discharge, and air 
chamber. This indepen- 
dence of parts if claimed to 
be an important item of 
economy in severe climates 
where, by the action of frost, 
all iiie'al vessels are liable 
to Iricture. The arrange 
mert of patented water 
calves is such that, in case 
of obstfuc'ions fntering the 
valve chamber through the 
suction pipe, they may be 
taken cut, cleaned, and re- 
paired in very ehort time, 
access being had to them 
throui'h the bounet on the 
valve c'«6st I^, is only ne- 
CfPsary to remove one nut, 
asthe valves aretimply four 
square pieces of metal kept 
in place by the bicnet. As 
the valvas on each face pre- 
sent an accurately fitting surface in the seat in the chest, 
each of tbe four faces miy be used ; and when, in the ourse 
of years, theee become W)rn away, hard b'ock9 of wood, of 
like form, it is stated, may be empl >yed with eqaal fac llty 
and r. Lability. Ths valves are mad-i of composition, or may 
be faced with leather or valoaoiz d rubber. 

In tie tjpe of punp illastrac>'d, there are m piston riog^ 
or interior parting, hence no necessity of ramovil of tbe 
oylindr beads One plunger ooemtes both cyliaders, to 
pack which it is only necessary to unscrew the nuts 
sboivn at thecenlerof the water cylinder, slip the 
caps of the stuffing box back, inpert the packiog, 
leplace the caps, acd the work is done. 

There is a pat- nt steam valve which insures the 
starting of the pump, whenever pteam islet on, with- 
out reference to the point of stroke at which tbe pis- 
ton may be, and hence it is impossible to set the ma- 
chin-i on tbe center. It can, we are informed, b»run 
at any ra'e of speed, and is thus particularly ueetul 
in boiler freding, giving a certain and steady sup- 
ply of water. 

For mines and quarries, the manufacturer claims 
the pump to have proved itself especially adapted. 
Should it become Bubmerged in the mine, it will 
start uoon turning on sleam from the boiler at the 
top of tbe shaft, and work notwithstanding the con- 
densation of steam incident to its briog carried over 
to long a distance. It has worked, we are informed, 
in the mines of Pennsylvania, Colorado, etc , under 
from 15 to 40 feet of water. Finally it is well suited 
to the pun.ping of gritty or muddy water, and is 
claimed to serve thoroughly all the purposes to 
which steam pumps are now applied. For further 
infoimation, address as above. 



of package to be filled. D Dis a driving shaft which imparts 
motion to screw shafts B. B, by gear whedn, E. Oa each 
screw shaft is placed a pair of cone friction pulleys, F F, one 
of which is rigidly fixed ; the other slides along the shaft on a 
key or feather. Thnse pulleys are kept In contact by a lever, 
H, which extends through the table and has weights applied to 
it as shown. Connected with the lever, H, is the rod, J, run 
ning longitudinally under the table. On the other end of 
this rod is an adjustable nut, E. L L is a right angled 
graduating lever, with fulcrum at M ; one leg of this lever, ex 
tending upwards through the table, presses against the fol- 
lower blocks, T, T. On the other leg slide compensating 



notably in th" city of Rockford, III. A new watch factory is 
soon to be erected, the entire capital stock of which, some 
$150,000, has been taken up by tbe citizens, and several es- 
tablishments for the manufdcVure of farm implements are in 
Eu ■cessful operation. Emerson & Co., the largest house in 
this business, shipped, in 1873, nearly 200 car loads of agri- 
cultural goods, and employ some 150 workmen. 




THE NIAQAE& DIRECT AND DOUBLE 



ACTING FUUF 

weights, P P, kept in position by set ssrews. Thi drawer, 
S, sliding under the tabl6, catches any material that may 
drop from the tubas. 

In operation, the at ^.endant planes an empty pa^kag^e on form, 
C. The follower, block*, T, are moved up against the bottom 
of the package, which brings the frictional pulieys, F, in 
cjntaet, thus starting the scrawa, B, which force the material 
into tbe picknge n the form, C, causing the foUiwer block 
T, and lever, L, to recede. The latter is brought in contact 



Tbomas W. Bakewell. 

We regret to learn of the death of Mr. Thomas W. Bake- 
well, an inventor and manufacturer quite widely known and 
a frequent correspondent of these columns. Mr. Bakewell 

was of Eoglish birth, but 
emigrating to this country 
at an early age, he took up 
his residence in Cincinnati, 
Ohio. At this period steam- 
boats were just appearing 
upon oar Western rivers, and 
it was a problem to inventors 
to construct them to suit tbe 
requirements of shallow wa- 
ter and other local peculiari- 
ties, as well as to meet the 
demands of the large cargoes 
which they were r^ quired to 
transport. Entering with 
vigor into the aolu'ion of the 
question, Mr. Bakewell de- 
vised vessels on improved 
plans, which, proving suc- 
cessful, ultiuiately necesoita- 
ted the erection of shops and 
shipyards. Tbe increasing 
business soon called into ex- 
istence extended facilities, 
and eventually added very 
materially to the prosperity 
of the city. 

Mr. Bakewell did not con- 
fine his efforts, howtver, sole- 
ly to boat building, but also 
erected a large maouf actof y, 
containing machinery of his 
own invention for spiniring 
and wearing Kentucky I^mp 
for making cotton bagging. 
The works were established 
in Covington, Ky , and 
proved highly profitable. 

The subj-ct of our sketch 
was well known as a finished 
scholar, and an able theoretical and practical mechanic. 
Many very eio llent pipars, with reference to the use of 
steam and on kindred mechanical topics, have been contribu- 
ted by him to our columns He died at Pittsburgh, Pa. , at 
the advanced age of eighty nine years 

»..«.-• 



IMFBOVED AUTOMATIC PACKING AND 
WEIGHING MACBINE. 

The invention herewith illustrated is a machine 
adapted for use by spice manufacturers, in chemical 
works, tobacco fac ories, and in other establishments 
where pondered or granulated material is packed in 
paper, tin, or bottlsB. Tbe apparatus is constructed 
entirely of iron, is simple, and does not require skilled labor 
to attend it. 

It is claimed to insure uniformity of weights, with entire 
freedom from dust, and does not require the packages to be 
cleansed. The capacity of the machine is only limited by 
tbe number of tubes used and the speed with which it is run. 
Its working parts will be understood from the following 
description: 

Through the hopper. A, run two horizontal screws, B, B, 
the threaded portions of which project through the left side, 
and their shanks through tbe right side of the hopper. On the 
screws are placed tin forms, C, C, corresponding to the Inside 




AUTOMATIC FACEINQ AND WEIOHINO IIACHINE 



with the adjustable nut, E, carrying the same with it, sepa 
rating the friction cone pulleys, F, and stopping the screws, B, 
instantly. In packing bottles, tin cans, etc., form, C, is re- 
moved and the package placed on the tubes surrounding the 
screws. 

Patented September 9, 1873. For further particulars ad 
dress Stewart, Marks, Ralph, & Co., 115 Arch Street, Phila- 
delphia, Pa,, where the machine may be seen in operation. 



New Indnstrles In Illinois. 

A correspondent of Inter Ocean gives some interesting in- 
formation regarding the pioneers of Western industries. 



Improvement In Xreatlas Pboto-Veeatlvea. 

When, by means of a camel hair brush or otuerwi e, iodine 
is applied to the image, the atooas of metallic siUer which 
formed the picture are acted upon by the iodine, 
and are converted into iodide of silv-r. Now, as 
metallic silver is not, so'uble in a w-ak solution of 
cyanide of potassium, but as iodide of silver is 
soluble, it follows that the application of this 
menstruum will instantly couvert into clear glass 
every portion of a negative that has been touched 
by the tincture of iodine. Its use, then, will be 
obvious. Everything in a negative not desirable 
to be retained can be completely removed — a tree 
a house, a background, a restless baby, or an} 
other objectionable member of a group. 

Iodine dissolves freely in alcohol, ether, chlora 
form, sulphide of carbon,petro]eum, and in solu 
tions of the iodides. It is tbe latter of these that w 
recommend as a solvent when the solution is to b 
employed in acting upon a negative. Drop a crye 
tal of iodine into a little water, and no visibl 
change takes place, the water remaining clear a 
before; but on adding a crystal of iodide of potat 
8ium,it w:ll be found that,as soon as the latter ha 
reached the bottom of the vessel, the iodine imm 
diately becomes affected and dissolves readily, an 
the solution becomes of an intensely deep re 
color. 

We find that if the iodine solution be thickenet 
by the addition of a small quantity of mucilage ot 
gum arable, say a little more in pioportion than 
is contained in common writing ink, all tendency 
to spread is destroyed. Tbe solution may be ap 
plied by means of a delicate hair pencil, and in tl& 
most minute specks, lines, or stipples ; and, affir 
the clearing up application of the cyanide, tbise 
specks and touches will be found to be clear and sbapiy 
defined, showing that no extension has taken place. — B'ituh 
Journal of Photography. 



C. B. L. send us the following recipe for a cement fof mend- 
ing steam boilers : Mix 2 parts of finely powdered litharge 
with 1 part of very fine sand, and one part of ^icklime 
which has been allowed to slack spontaneously by ejposaie to 
the air. This mixture may be kept for any length of time 
without injuring. In using It, a portion is mixed into pasta 
with linseed oil, or, still better, boiled linseed oil. In this 
state it must be quickly applied, as it soon becomes hard. 
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UOPEBN EGYPTIAN GAaOENS. 
Only those who have vieited Egypt duiiDg the wiDter 
months can form any idea of the calm repose that almost in- 
variably pervades that wonderful country at that period of the 
year. The clesr blue sky and quiescent atmoBphere cause 
such a dreaminess to overspread, as it were, the whele coun- 
try, that, ezcflpt near the cities, one may easily imagine one's 
self in a land of spectre palaces, villao, and mofiqueB. The 
graceful heads of the date palm, poised calm and motionless 
in the air, relieve the towers of the country mansions ofmuch 
of their monotony. It is winter, yet the orange trees are 
laden with golden fruit, t e jessamine, rose, and geranium 
are still in bloom. Tbeh 
leaves of the vine and 
other deciduous trees 
have just bfgun to turn 
red and brown, and to 
prepare to fall. 

Our illustration, for 
which we are indebted to 
The Garden, is a good 
reproEientation of a mo- 
dern Egyptian villa and 
garden of the Mameluke 
period. Tbs square basin 
and stately cypress, the 
vine - embowered path, 
producing shade and 
grapps in abundance, and 
the I'ttle summer house 
or kiocque in which the 
owner aid his family en- 
joy thegtateful weed and 
aromatic offee, are faith- 
ful dellneii'.ions of Egyp- 
tian garden life. During 
the past thittern years, 
gari^ening has made ra- 
pid progress in Egypt, the 
frequent visitu of tbe Pa- 
shas, prirces, and Khe- 
dive to Europe having 
given the Egyptians of 
high rank quite a taste 
for European horticul- 
ture ; and gardeners from 
Ecglatd, France, and 
Italy have been employed 
in various localKies, but 
more especially in the 
neighborhood of Cairo 
and Alexandria, to carry 
it out. 

The Gezira garden is 
the bfet imitation of an 
English establiehment in 
Egypt, and it has been 
created at an enormous 
expense. Embai kments, 
artiGcial mounds, rock 
woik, and water are all 
very naturally intro- 
duc-d; good bieadtbs of 
lawn, dotted with -treef, 
shrubs, and parterres of 
flowers, produce, in this 
land of sunshine, a more 
pleaeir g effect than in our 
own country, on account 
of the scaiciiy ol grass in 
Egypt. To acbieve this 
desideratum, large tanks 
or reservoirs have been 
constructed of sufficient 
hight to terve the foun- 
tains and to force water 
to every part of the gar- 
dan, which, during sum- 
mer, bas to be kf-pt in a 
state of pe»petual irriga- 
tion. In tbe Oezira gar- 
den is a magnificent col- 
lection of tropical trees — 
palms of many kinds, 
ficns, catbartocarpuB, mu- 
sas, cycads, acacias and 
others too numerous to 
m«ntion. Among the vast variety of climbing plants in this 
garden, the most notable is bougainviUea spectabilis, which 
grows with all the wild luxuriance of a wistara in our own 
country, and is annually covered with thousands of spikes 
of its lovely mauve colored bracts. In few countries is ve- 
getation more rapid or luxuriant than in Egypt, if the irri- 
gation is attended to ; consequently it takes but a few years 
to have a perfect garden. 



ing of the Royal United Service Institution, Mr. Griffiths 
pave an interesting account of the progress of screw naviga- 
tion, from which we select the following; 

" It is generally admitted that barely 50 per cent of the 
power exerted by the engines is made available to propel the 
ship, by either screw, paddle wheels, or any other plan of 
propulsion which has yet been practically used, the other 50 
per cent being lost in some way, to account for which there 
are a variety of opinions. 

" I have for several years given up the idea that any fur- 
ther improvements were to be realized by any further change 
in the configuration of the screw propeller, and conse- 





THE BOW ABS 8IE&N 8CBEW FBOFELLEB. 

Mr. Robert Griffiths, of London, the well known screw 
propeller man, has lately made a discovery in the propulsion 
of vessels which, he thinks, is likely to efEect a revolution 
in the economy of steam navigation. His plan is to inclose 
the propeller in tunnels, and to place one tunnel propeller in 
the bow and one in the stem. From practical trials made 
with small models, he concludes and asserts that he obtains 
an improvement equal to nearly 50 per cent in the speed of 
the vessel, without increasing the power. At a recent meet 



A MODEBN EQYFTIAN VILLA AND OABDEN 

quently turned my attention to the mode of applying it ; my 
first patent in this direction,obtainedin 1871, was for applying 
a screw at the bow of the ship within a tunnel in combina 
tion with the screw at the stern in the ordinary way; I after- 
wards fourd very great advantages in having both the bow 
and stern screws in tunnels, for which I obtained a patent in 
1873. I was much surprised to find when I doubled the 
power by applying one portion to the bow screw and the 
other to the stern screw, each within a tunnel, the speed of 
the model increased nearly as the square root of the power, 
but if I doubled the power on either the bow or stern screws 
separately, the speed of the model in that case increased 
only as- the cube root of the power. It is well known that 
the resistance to bodies propelled through the water varies as 
the Equare of the speed, whUe the power required is as the 
cube. At la«t it occurred to me that this great advantage 
must be due to the increased quantity of water that was 
passed through the screws within the tunnels, when both 
were at work, over what was due in the same time when 



only one screw propelled the model ; for since one screw pro- 
pelled I he model from, 58 feet to 60 feet in sixty seconds 
with 600 revolutions of the screw, and with the two screws 
of tbe Fame pitch together, from 96 to 100 feet in the same 
time and with the same number of revolutions, there must, 
therefore, be at least 50 per cent more water pass through 
the tunnels in the same time, and the thrust given to the 
screw shafts must be in proportion to the quantity of water 
acted upon by the screws. 

" I had the mouth of tbe stern tunnel enlarged to the ex- 
tent of 50 par cent, and this enlargement came below the 
keel' This it might be supposed would be an obstruction 

and cause a considerable 
loss of speed< but I was 
agreeably surprised to 
find when I tried it that 
I had a gain of 20 per 
cent in speed. I hsd 
found by my experi- 
ments that, as the supply 
of water to the screw la 
diminished, the power re- 
quired to revolve it 11- 
creases, and the speed of 
tbe ehip diminishes 

" There are three im- 
portant points to be con- 
sidered in screw ships, 
namely, the propeller, the 
ship, and the engine. In 
the first there has be'n 
no improvements with 
regard to speed sincfl 
1840; secondly, with rrJ 
spect to the ships, the 
best types of ships were 
described by the old 
builders as having a 
cod's head and mack- 
erel's tail, the length 
equal to three to four 
times her beam, and no 
better sea ships have 
been built than our sail- 
ing frigates of former 
days ; but since the intro- 
duction of tbe screw the 
shipbuilder has been ob- 
liged to arrange his plans 
to suit tbe propeller, for 
experience has shown the 
deeper the immersion the 
more effective tbe pro- 
peller, and fonsequently 
steamships are now being 
made with an enormous 
draft 'of water in pro- 
portion to the beam. The 
eel might now be taken 
for the type of modern 
screw ships, which are 
made in length ten to 
fourteen times the beam ; 
and had it not been for 
the introduction of iron 
for building ships, tbe 
screw would never have 
succeeded to the extent 
it has done. This gr<at 
increase of length gives 
the shipbuilder no chance 
of improving the form 
of his ships, from a n^- 
val architectural point of 
view, which is not the 
case in my system, as 
■whitever form or type 
the ship will be best for 
sailing will also be tbe 
best for the adoption of 
bow and stern screws. 

" The great improve- 
ment in steamships dur- 
ing the last thirty years 
is to be found io tbe en- 
gines, from which about 
three times more indi- 
cated power is obtained now, with the same consumption of 
fuel than formerly, as well as other important improve- 
ments that have been made in this department. 

" My attention was first drawn to the necessity of having 
bow and stern screws, on account of the danger attending 
the employment of ships of the enormous length in propor- 
tion to their beam ; for every sailor must be well aware that, 
should an accident occur to the machinery in a heavy sea, or 
on a lee shore, there would be but a poor chance of saving 
the ship, especially if one of these long ships, with its ma- 
chinery disabled, should get into a trough of the sea. I ex- 
pected that the shipowners would have readily availed them- 
selves of my arrangement on account of the safety it offered 
to the ship and passengers, and also that tbe Admiralty 
would have seen and promptly recognized the advantage and 
safety it would have been to the ships of war. Now that 
the high price of coal is being felt by the shipowners they 
may be induced to consider whether it will not be to their 
interest, as well as for the protection of their passengers, to 
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adopt my BjBtem. In this paper I have confiDed myself to 
the advactageB gained In speed or the saving of fuel by my 
system ; hut I will hriefly name eight other important advan- 
tages in connection with it. (1) Thorough protection to the 
propellers. (2) Smaller screws and engines only are re- 
quired. (3) No vibration whatever is produced by the pro- 
pellers. (4) Ships BO fitted can be stopped much]^ sooner in 
case of danger. (5) There will be no loss of speed through 
racing of the engines. (6) Greater facility for steering and 
maneuvering. (7) Greater safety through dividing the power. 
(8) Ship can carry more canvas, and sail better. To sum up 
the result of my experiments, I find that to obtain the ad- 
vantages of my system the propellers must be placed in tun- 
nels, by means of which an extra supply of solid water will 
be kept up to the propeller, which cannot be effected in open 
water, and the extra supply of water can be obtained by 
using the bow and stern screws together, or by single screw 
ships, either at the bow or stern tunnels, by having the tun- 
nel mouths enlarged or bell-mouthed. It may be thought 
there would be a loss of speed through the friction o4 the 
vater passing through the tunnets when the ship is under 
canvas only, which, however, is not the case." 

It is proper for us to add that Mr. Griiflths' conclusions 
appear to be based upon experiments with small models, 
which may have led to deceptive results as compared with 
trials upon ordinary vessels. The subject is one of interest 
and we shall notify any progress made by thorough and 
practical experiments. 
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Skin Graftlns. 

Dr. R. J. Levis, of the Pennsylvania Hospital, gives, in the 
Medical limts, an interesting article on this subject. The 
operation of skin grafting, he says, is now conclusively ac- 
cepted as one of the resources of surgery. 

The utility of the transplantation of minute pieces of skin, 
to granulating surfaces, has been demonstrated in a vast 
number of instances. It is admitted that, by creating cen- 
ters of eccentric cicatrization on extensively ulcerated surfa- 
ces, the rapidity of the healing process can be much in- 
creased. Ulcers of a chronic character, which have obsti- 
nately resisted cicatrization in a concentric direction, can he 
healed by the ingrafting of new centers of germination in 
the midst of the areas of ulceration. Experience has also 
shown that the procedure is applicable to plastic surgery in 
facilitating the cicatrization of surfaces denuded by gaping 
in the division of cicatrices, and in the sliding of flaps of 
integument. 

Besides the increase in the rapidity of healing, due to ex- 
tending the lines of cicatrizing edges, a decided and impor- 
tant physiological influence is exerted by the presence of the 
grafts on ulcerated surfaces. The surface of an indolent 
ulcer seems to be stimulated to renewed vital action, and the 
increased healing impulse even influences to active germi- 
nation the peripheral limits of an ulcer in which granulation 
has long entirely ceased. 

The utility of skin grafting has, in my observation, been 
in no instances more demonstratively shown than in cases of 
extensive denudation caused by destruction of skin, as in 
burns, and loss of laige areas of integument from traumatic 
injuries. In the case of a man whose back was extensively 
charred at a lime kiln, while lying under the toxic influence 
of its emanations, the sloughing integument having left an 
immense area of ulceration over his dorsal and lumbar re- 
gions, the successful ingrafting of numerous minute pieces 
of skin healed the vast ulcer with astonishing rapidity. In 
an instance of the entire loss of the skin of a leg, caused by 
deeply burning with coal oil, which had filled a shoe and sa- 
turated a stocking, the healing proeeas was by the same pro- 
cedure rendered as surprising and Batiafactoiy. 

It seems now probable that amputation, which, as a final 
resource, is by surgical authority justified in certain cases of 
extensive ulcers of the leg which all expedlMits have failed 
to heal, may be substituted by the simple device of skin 
grafting. 

All of the conditions essential to sncceBSful skin grafting 
I have not, after extended observation, tvUy determined. 
The most favorable condition for the devdopment of the 
grafts is certainly that of healthy, active gnnolation: of an 
ulcer ; and the more nearly this state is approached, the great- 
er, as a rule, will be the success. 

One of the beneficial claims for skin grafting is with re- 
ference to the avoidance of the eventual contraction which 
disfigures, deforms, and impairs motion after extensive loss 
of integument. Observation seems to show that where cuti- 
fication is rapid from a number of skin forming centers, the 
resulting cicatrix is less violently contractile in its tendency. 
For successful skin grafting, it is simply essential that a 
minute portion of skin be removed from a sound part of the 
body of the patient, or from another individual, and placed 
on an ulcerated surface. It is customary to take the pieces 
to be transplanted from the patient's own skin ; and I have 
generally chosen locations where the derma is thin, and not 
densely covered with cuticle, as on most of the front of the 
body, and, as a choice, from the inner surfaces of the arms 
and thighs. Grafts from the integuments of other individu- 
als develop as readily, and I have frequently practiced re- 
moving them from limbs amputated for traumatic injuries, 
with apparently equal success. To avoid the possibility of 
conveying some form of specific infection by the process, it is 
certainly, as a rule, most advisable to transplant only from 
the patient's own skin. 

A graft of skin should merely consist of the simple struc- 
tures of catide and derma, and should avoid the underlying 
fatty and oconeotiTe tiuues. That even the vbole thick- 
]L«aB ol tihe derma ia not eesential is demonitnted by the 



fact that successful grafting has been effected by using mere 
scrapings of the cuticle, in which are contained some cells of 
the superficial or papillary layerof the derma ; but the prac- 
tice is uncertain, and has not practical merit. The thickness 
of the true skin on the front of the body, it should be borne 
in mind, does not average more than from a quarter to half 
a line, and this depth should never be exceeded in the re- 
moving of grafts. 

The operation of removing the portions of skin for graft- 
ing may be done by a knife or scissors, cutting off minute 
particles of the size to be used immediately in transplanting; 
or by taking a larger piece which is to be afterwards subdi- 
vided. I have adopted a method, first suggested to me by 
Dr. C. H. Thomas, of Philadelphia, which, for simplicity, 
convenience, painlessness, and effectiveness, may well dis- 
place all others. 

It consists, as seen in the illustration, in merely penetra- 
ting the cuticle with a very delicate sewing needle, elevating 
a small point, and shaving off the minute elevation of cuticle 
and upper stratum of derma with a very sharp knife. The 
same may be accomplished, but hardly in so perfect and 
painless manner, by using fine scissors for the excision of 
the portion transfixed . 

The operation, if properly performed, should be free from 
really painful sensation, and patients never object to its most 
frequent repetition. I have frequently done it without more 
than a lint of discoloration from blood, and blood need never 
actually flow from the very minute woand. 



cers they may be distributed at short intervals, both central- 
ly and near the periphery. Those near the circumference 
will stretch iheir granulations outward and stimulate the 
borders of the ulcer to activity ; and with regard to the ad- 
vantage of centrally located grafts, it will be well to remem- 
her their importance with reference to the difficulty often 
experienced in eventually healing the last of a chronic ulcer. 
A large ulcer, on which successful grafting has been per- 
formed, will soon present islets, from which cicatrization 
progresses In directions of the nearest healing points, until 
all are joined by an interlacement of newly formed tissue. 




BKIN GKAFTING. 

The graft is then immediately pushed from the point of 
the needle, and placed on the surface of the ulcer, the only 
care being to lay it with its epidermic surface upward. The 
graft need not be inserted into the granula.ing surface by 
making a wound for its reception, as has been advised and 
practiced, for such puncture allows a flow of blood that may 
elevate the graft from contact with the granulations. 

As simple adhesion of the graft is all that is desirable. I 
have sometimes, with large and actively secreting surfaces, 
allowed tbem to be exposed to the desiccating influence of 
the atmosphere, so that the secretion may become viscid and 
hold the transplanted particles surely in position. To facili 
tate the same object of fixation after the grafts are deposited, 
I have occasionally allowed the ulcerated surface to remain 
uncovered until they became well agglutinated to it. 

All active medication to the ulcer should be avoided, 
and the surface of ulceration be simply covered with a light 
pressing, for protection from disturbinginfluences. For this 
purpose the ulcer may be covered with a piece of muslin, aa 
turated with oil or covered with cerate, or it may be merely 
protected with the waxed tissue paper, such as is extensively 
used for general purposes of a dressing in the Pennsylvania 
Hospital. 



HEW BOOKS AHD PUBLICATIONS. 
A Hand Book of the Locomotive, including the Construc- 
tion and Management of Locomotive Engines and Boil, 
ers. With illustrations. By Stephen Boper, Engineer.' 
Philadelphia : 'Olaxton, Eemsen and Haffelfinger, 624- 
626 & 628 Market street. 
The author of this work very truly believes that In a book, as In a clock, 
any complication of Its mactlnery has a tendency to Impair Its usefulness' 
and affect Its reliability. Hence, In preparlnga book which Is Intended to 
be a guide for the practical locomotive engineer, he avoids "mathematical 
problems and entangling formulse," ana offers a pocket volume, full of In- 
formation, theoretical as well as practical, succinctly and clearly con- 
densed. There are chapters on heat, combustion, water, air, gases, and 
steam; others en the construction of the locomotive and of Its various 
parts, entered Into with considerable details ; instructions for the care and 
management of boilers and engines, tables of strength of materials, and 
useful practical hints for the guidance of the engineer. In brief, the 
volume Is, as Its name Indicates, a hand book to which the locomotive me- 
chanic can turn for Information regarding almost every branch of his 
trade. It Is neatly Illustrated and bound In morocco. In convenient pocket 
book form. 



Inventions Patented In England 1>7 Amertoana. 

rcomplled from the Commissioners of Patents' Journal.] 
From April 7 to April IS. 1874, Inclusive. 
Eleotbic Light.— M. Day, Mansfield, Ohio. 
FiBi Tblxobafh.— J. H Guest, Brooklyn, N.Y. 
Food rBou Milk.— B. Smith, San Francisco, Cal. 
lEON, Stbel, and Fcbnaob —J. Henderson, New York city. 
Mbtal Rollino Maobine.— H.W.Hayden, Waterbury, Conn. 
Oil Stovb.— J. H. Thorp, New York city. 
Sole Sceewino Maohinb.— J. Mundell et at., Philadelphia, Pa. 
Watbe Closet Babih.— J. Bums. New York city, et al. 
Wateb Meteb.— H. F. Read, Brooklyn, N. Y. 
Wateb Meteb.— J. S. Swan etal., Kanawha, w. Va. 
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SKIN GRAFTING. 

On most ulcers the dreaBiDg need not be removed for two 
or three days after the operation; but wMb secretion is pro- 
fuse, the ulcer may ha washed daUy by allowing a streaci of 
water to flow over it, carefully avoiding the wiping of the 
surface with sponges or cloths, which may disturb the grafts. 

One of the earliest changes noticeable in the graft, after 
the first few days, is the detachment of its cuticle, which may 
occasionally be seen floating in the secretions of the ulcer, or 
it may be detached by a slight touch, leaving the true ger- 
minating material fixed in position. The graft, as it com- 
mences development as a germinal center, becomes so blend 
ed and identified with the granulations as to be for a time 
almost lost sight of, its re-appearance becoming evident in a 
bluish or lilac tinted pellicle, which indicates the progress of 
cutification. 

In regard to the size of grafts for transplanting, I have, in 
several instances, grafted by removing, from recently ampu 
tated limbs, pieces of skin measuring one third or one fourth 
of an inch square ; but such large pieces are very likely to 
fail in retaining their vitality, and I have had much more 
satisfactory success with quite small grafts ; and for reasons 
already stated, this latter practice is certainly the best. 

The nnmber and position of the grafts will vary in accord. 
tucfi \tlth the Bice of the alcsnted tvittM ; u>d In luge al' 



Improved Railroad Hignal. 

Jane D. Evans, West Chester, Pa., executrix of Henry S. Evans, de- 
ceased.— This Is an Improved railroad signal, so constructed that the ad- 
vancing train will Itself set the signals to Indicate Its approach and de- 
parture. Two pairs of Inclined bars are pivoted at the sides of one of the 
rails In such pusltions that the free ends of said Inclines will be struck and 
pressed down by the wheels of the cars. Tae Inner ends of the Inclines of 
each pair are pivoted to opposite arms of a three armed lever, which Is 
placed In a notch In the tie, with Its third arm projecting downward. To 
each pair of levers is attached a chain, which passes over and Is secured to 
a wheel formed upon the slftnalB, which are pivoted to the upper ends of 
two posts. Either of said signals may be operated from the other, and 
both set or both withdrawn at the same time. The three armed levers are 
again railed to their former position, as soon as the pressure of the wheels 
s removed from the levers or inclines, by springs attached to ties. 

Improved Rotary Harrow* 

James W. Hanger and Joseph H. Ryan, Clljton, Mo.— This Invention re - 
latesto means for adjusting the pivoted harrows, so as to cause one side 
thereof to worlE deeperin the groand than the other ; also to a spring con- 
neotiOH between the tongue and axle and a caster wheel, the same also 
supporting the driver's seat, whereby the weight of the driver effects little 
change In the pressure on the harrows In passlngover rough ground, while 
yet exerting a constant spring leverage on the tongue ; and lastly, to the 
means of adJastment for the plvotedaxles of the harrows. 

Improved Hteam Bolle|*. 

Joseph Shackleton, Rahway, N. J.— This Invention relates to an Improve- 
ment on tbe Improved steam boiler upon which the same inventor re- 
ceived a patent dated April 5, 1870. The water receptacle Is provided with 
a water induction pipe at tbe lower part, and a steam eduction pipe at the 
top. A system of pipes extends through in horizontal direction, and Is 
arranged symmetrically to the horizontal axis of the system In such a 
manner that an Intermediate series oi pipes is placed diagonally bPtween 
and aidewlse of tbe adjoining series of pipes. Every two corresponding 
horizontal pipes are connected in vertical direction by elbows to form 
pipe rectangles, which extend gradually from the smallest Innermost tier 
to tlie larger cntemoBt aerieB, each rectangle being placed in separate 
connection with the water receptacle. A horizontal plate Is Immediately 
below the apper plpaa of the innermost rectangles, extending laterally 
to the toll width of Hi* leeeptacle, and causing the impinging of the lire 
tteieeo > so tbat it U deflated from its direct upward course toward the 
f^'TOfT at tbe top of the (snwoe and thrown sldewise, passing between 
and aMvnd (be i;ertl«*l pipes toward the upper corner of the rectangles , 
and tl)«iio* along H>« top of the f nmace to the chimney. The upper parts 
of tba pipe rectanglea are thereby fully brought into effective participa- 
tion, and the heating power of tlie fuel and tbe gases of combustion util- 
ised. 

Improved Foat Hole Digger. 
James W. Thomson, Portland Mills, Ind.— The pott hole diggers now 
known to the public have the ends of tbe blade or the two blades pressed 
farther and farther apart until the lowest portion of the cnt is reached, 
and leave a long slip on one side of tbe tool uncut, In which are often 
roots that bind the parts of earth together. This causes these old tools 
to stick, and to be raised with so much difficulty that they are thereby 
rendered impracticable in actual use. To avoid this difficulty the ends 
of the tool are. In the present invention, caused to overlap each other, 
so that they are only In line, and end to end at the bottom of cut, every 
particle of the sides being thoroughly excised, and the whole core coming 
out clean and without obstruction from the sides. 

Preparing Transfers for Panel Sign Painting. 

Charges H. Gordon, Brooklyn, N. Y.— Paper Is first covered with a coat 
of starch, then calendered, and another coat applied, followed by a wash 
of gum arable. The whole Is next covered with a coating of clear white 
varnish. When the varnish is thoroughly dry It Is dusted over with French 
chalk, and the letters or figures printed from the first plate with strong 
clear varnish. Said Utters or figures are dusted with first color, say gold 
or red. When dry, and all superfiuous color cleaned o.ff, the foundation 
for the next color Is laid, say blue, nslng the same process as for the first 
color (printing in varnish), and so in each color, till the whole of the pic- 
ture or sign Is printed on the transferring medium. When quite dry a 
solid ground is pilnted, of white or color, which, when transferred to the 
panel, will form the groundwork or base of the picture, etc. After this 
has stood some time to dry, but before it la quite dry. It is laid on a smooth- 
ly planed panel and passed through a machine, which causes the printed 
matter to adhere to the wood. It Is afterward slightly damped and the 
paper removed, when the whole, gionndwork, color printing, and varnish 
will be found transferred to tbe panel. Any and every kin d of printing, 1 
is claimed, can b« treated in the above vapiier, llthograililc, letter rice; 
or tbe HosBt eteel eo ravlSKiv 
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ImvroTed Flooklpv Maclilne. 

Bdwln C. Ooald, Bridgeport, Conn.— A shftft which revolyei In bearings 
In the middle part of the frame !■ so arranged that one of Its revolutons 
win oscillate a second shaft. To the latter are attached two pairs of arms 
projecting from Its opposite sides. To the ends of each pair of arms Is at- 
tached a striker, the edges of which, when the shaft rocks or oscillates, 
strike against the under side of the cloth as It passes from the flock box or 
sifter to the roller. The striker bars should strike the cloth In as nearly a 
perpendicular direction as possible, and the eflect of their action Is to 
straighten the flock, spread It evenly over the oloth, and at the same time 
knock: off the surplus flock. The oscillating striker renders unnecessary 
the roller by which. Is the original machine, the flock was pressed down 
upon the cloth, and produces a better article than when said roller was 
used. 

Improved Brick Machine. 

John S. Derby, Leavenworth, Has.— This Invention consists of a rotary 
brick press with radial molds, which turn In a mold ring supported on a 
suitable frame, and are rotated by a radial arm with pivoted catch. The 
bricks are molded In the ordinary manner and placed Into the molds, and 
undergo successively the operations of pressing by means of an upper and 
lower press board, worked by suitable hand lever power, of cutting off to 
size, and of smoothing the upper surface. The lower press board of each 
mold is then carried up by means of Its sliding piston and spring top. In 
connection with the band lever, so that the bricks may be removed, and 
the board, by passing under stiff brushes, be cleaned, with the top of the 
mold, from sand and other Imparities. The contact of the spring top with 
a projecting pin releases the lower press board, and carries It back into 
position for receiving a new brick. A shield or casing of the upper press 
board retains the clay therein, while suitable adjusting devices regulate 
the size to which the bricks have to be pressed. 

Improved Brake and Rest for Carts. 

William C. Jardlne, Westchester, Fa.— This Invention consists in arran- 
ging, on an ordinary tilting cart or dray.a brake and rest, so that when a 
cart Is propelled down an Incline the brake will hold and check the speed, 
and at the same time the front part of the body of the cart will be sup- 
ported and the body retained In a horizontal position, thus relieving the 
weight and strain from the horse's back. 

Improved Billiard Table IJeveler. 

Lyman A. Hunt, North Adams, Mass.,asslgnor to himself and Sylvester 
N. Gardner, Troy, N. Y. — Tbis Invention consists of an Inverted metal cup 
resting on the floor, with an oval-headed screw screwing up and down In a 
nole In the vertical axis of said cup, and carrying on Iti head a disk on 
which the table leg rests. The disk bas a socket In the center of the under 
side. In whlcb the head of the screw flts to keep said disk from Jarring off. 
Each leg being provided with a toot, the screws are turned either way, as 
required, bjt a wrench applied to the bead to raise or lower the table, and 
thus adjust It most accurately with but very little labor, and In a short 
time- 

Improved Tree Protector. 

Dwight Hitchcock, New York cltr.— In straps of light sheet metal, three 
or more of which are used, according to the required hlght of the pro- 
tector, are cut pairs of short parallel silts. The metal between the silts Is 
bent outward to form a half -round transverse groove, and at the sides In- 
ward to form a half-round transverse groove. In tbls way are formed 
sockets to lecelve the wires, the arms of the loops or bends of which over- 
lap or Interweave with each other. Upon one end of each strap Is formed 
a small tongue, 1 hUh flts Into a short transverse slot, formed In said 
straps near their other ends. Holes are also made in the straps. In such 
positions as to coincide with each other when the ends are overlapped, to 
receive a short bolt, which Is secured In place by a nut screwed upon It. 
The outer arm of the last wire loop at each end of the straps overlaps the 
last arm of the loop at the other ends of the said straps. This construc- 
tion enables the protectors to be opened out flat for convenience In pack- 
ing fo/ storage or transportation, and to be conveniently placed around 
the trees when required. 

Improved Wash Boiler. 

William Kolb and Mathlas Kolb,New York city.— A partition wall divides 
the boiler Into two divisions, the lower parts of which communicate with 
each other, while their upper parts only do so by means of a valve. After 
the boiler has been fllled with soap suds up to the grate. It Is set over the 
flre. As soon as steam forms, the suds will be forced out of one compart- 
ment Into the other and through the wash. When nearly all the water has 
been forced out of the flrst compartment, a buoy connected with the valve 
will no longer be supported ; the valve will, therefore, open, the steam 
win escape, and the suds will rush back Into the flrst compartment. When 
the suds have risen so high therein that they float the buoy, the valve will 
be closed again, and the confined steam will again force the suds out of the 
compartment, and a contlnnous circulation will thus be maintained. 

Improved Felt Cleaner for Paper Machines. 

George Dunn and Robert McAlplne, Lee, Mass.— 'i'hls invention consists 
of a s ictlon box and a pump. In combination with the first felt of a paper 
machine, for cleaning It, mainly on the under side, of the matters collect- 
ing upon and adhering In the progress of the work, by suction continu- 
ously applied to the felt while In the performance of Its function. It also 
consists of a perforated Jet pipe, In combination with the felt and the 
pump, also for cleaning the felt, but more particularly Its upper side, by 
blowing Jets of air against the tinder side and up tbrougli It. The oblectts 
to enable the felt to be cleansed without stopping the regular work of the 
machine; also, without removing the felt for washing, as is required in 
some cases, and It Is alio designed, by acting continuously on the felt while 
it is at work, to keep it olean and In lis best state at all times. 

Improved Steam Boiler. 

Nlcolfts D. Harvey, New Orleans, La.— The sides of the flre flue, back of 
the bridge wall, or the baok ends of the boilers, are Jacketed, and the nud 
drnQ Is connected therewith. In this arrangement the feed water Is 
pumped Into the jacket, and not directly Into the boiler. Before the feed 
water enters the boiler it Is heated to the boiling temperature, and the 
pediment Is deposited In the Jacket, and readily finds Its way to the mud 
drum, and is blown ofl. The water In the boiler Is, therefore, kept com- 
paratively pure. 

Improved Water Feeder for Ijocomotlve Tenders. 

Mlrabeau N. Lynn, New Albany, Ind. -The first part of this Invention 
consists of a Jointed arrangement of the spout, of peculiar construction, 
to adapt it for swinging laterally to the well In the tender. In case the lat- 
ter does not stand directly In front of the spout, and thus save the adjust- 
ing of the tender so exactly as is now lequlred, and which Is dl£9cult to 
do. The second part of the Invention consists of a float open to the water 
below, and closed to the air at the top, with a pipe to admit air to the sur- 
face of the water In the Interior space, so that the water wUl not be pre 
vented by atmospheric pressure from flowing out through the spout when 
the sarf ace Is inclosed airtight by a strong cover of Ice. A description and 
jUustratljn of this device will be found on page 103 volume XXYIII., of 
this Journal. 

Improved Uevolvlng Swing. 

William A. Lowery, John A. J. Lowery, and William W. Lowery, Salem, 
Ind.— The swing seats are carried by arms attached permanently to the 
shaft : the latter Is arranged In a step at the bottom, and a bearing at the 
top, to be revolved for carrying the seats around. The guys, for support- 
ing the outer ends of the arms, are connected at the upper end with tlte 
top of the shaft by a cap, to revolve with the shaft, so that the latter is 
rotated by horse power, communicated to a sweep, beloir the arms. 

Improved Cntlery Handle. 

George A. Seaver, New York city, and John G. Milllgan, South Orange. 
N. J.— This Invention consists of two concavo-convex pieces of sheet 
metal, with flat margins, combined with the tang of a knife, fork, or other 
article, to form a handle. The pieces are placed on one side of the tang, 
with the convex side outward, and secured by lapiJng the edges of one 
over the edges of the tang and on the margins of the Either, and stamping or 
pressing them together, thus making a strong and '(kUAble baniUjs, wU^ t%s 
requisite amount of swell, out of thin sheet metal. 



Improved Wheel Plow. 

John R. McConnell, Waterloo, Iowa.— The bent axle arm may be moved 
up and down to adjust the machine to run level. The furrow wheel works 
between the rear part of the mold board and the land side of the plow, and 
its lower side supports the downward pressure of the plow, and thus dimin- 
ishes the friction, and consequently the draft. The draft bar and beam are 
made of such a length that the furrow may be turned by the rear plow Jast 
In the rear of the furrow wheel. The rear plow may be readily adjusted 
to take more or less land, as may be desired; and by suitable mechanlpm, 
governed by a hand lever, the plows may be raised from the ground, or ad* 
Justed to any deelred depth In the ground. 

Improved Spindle. 

William G. Bartley, Rochester, Minn., assignor to himself and Anson B. 
Beach, of same place. *-Thl8 Invention consists of a funnel on the under 
side of the bolster rail, extending Into a cup on the top of the pulley, to 
receive the oil which drips from the bolster bearing above i also, boles 
through the pulley to conduct the oil down, and also a tube on the under 
side of the puUev, extending down the spindle for some distance, to con- 
duct the oil which drips from the bolster rail down to the step, and pre- 
vent It from getting on the face of the pulley and on the band. The Inven- 
tion U designed for the spindles of Jacks, mules, and other spinning 
machlnerv. 

Improved Fender for Vehicles. 

Wa8hlngtonBryant,Batesvllle, Ark.— This Invention Is an Improved de- 
vice for keeping the wheels of a wagon free from mad, to prevent It from 
clogging the brakes or loading down the wheels. The Invention consists 
In the arrangement of scrapers attached to extensions of the rear ends of 
hounds, wicb tbe wheels of a wagon. They extend along the loner side of 
the wheel to tbe periphery of the Inner end of the bub, so as to scrape both 
It and thefelly,and also the spokes. 

Improved Graining RoUev. 

William H. Burns, Chicago, 111.— This Is an Improved roller for transfer- 
ring the natural graining of any desired wood to a wood or other surface, 
so constructed as to enter tbe corners of panels and work close to tbe floor' 
thus enabling roller graining to be applied In places where tbe ordinary 
graining roller cannot be used. To this end. It Is made with a shoulder at 
a sharp angle. 

Improved Plow. 

Thomas M. Allen, Macon, Qa.— This Invention is an Improvement in the 
class of plows whose standards and the braces therefor are made adjusta- 
ble to vary the Inclination of the share, and thereby regulate the depth It 
shall enter andrun In tbe ground. The plow plate may be detached when 
desired, and the beam, standard, and brace may be readily adjusted to 
causa the plow to work deeper or shallower, as may be desired. 

Improved Machine for Making Gear Wheel Patterns. 

Joseph L. Hewes, Newark. N. J.— By this Invention, it Is proposed to do 
all the fltting of the rim, tbe teeth, and the flnlshlng of the teeth of pat- 
tern wheels by mechanical devices, and thus to secure exact uniformity 
of shape and dimensions for special work, but largely economize in time 
and labor as well. The wheel rim of an ordinary gear cutting machine is 
fltted with teeth on the arbor whereon tbe wheels to have teeth cut in 
them are placed, to utilize the dividing apparatus for spacing the rim for 
the grooves ; then. In place of the slide carrying the gear cutter, a slide Is 
applied having a saw capable of adjustment, so as to saw the face of the 
rim for dovetail grooves . With tbe same sawing apparatus, but with sev- 
eral different Interchangeable cutteis and an adjustable clampholder for 
holding the blocks of which the teeth are to be formed, mounted on the 
mandrel for holding the rim to have the grooves cut In It, said rim being 
removed, are fltted tbe teeth with tenons for tbe groovss of the rim, so 
that all are flnlsbed expeditiously and alike. 

Improved Printing Press. 

Riason B. Cooper, Monticello, N. 7.— One of two toggle Jointed arms Is 
pivoted to the stationary type bed, and tbe other Is mounted on a support, 
which is movable In slots In the frame toward and from the stationary 
pivot of tbe flrst, and springs are attached to draw it up toward said sta- 
tionary pivot. Tikis movable support Is connected with arms which carry 
the platen. The arms are connectedat their Joint by a yoke-and connecting 
rod with the foot treadle for forcing the treadle up to the type bed by 
pressing the foot treadle down, which slides the support away from the 
bed, and, at the same time, brings down the Joint so that tbe powerful 
action of the arms comes Into use when the platen comes to tbe bed. By 
connecting tbe toggle Jointed arms to tbe platen arms by the movable 
support, greater movement is obtained with arms of a given length than 
a connectloii with the Joint would give. 

Improved Pressure Regulator lor Fluids. 

Harmon S.Young and William H. Berger, Danville, Pa.- Tbe object of 
this Invention is to regulate the flow of gas or other fluids in conducting 
pipes, and consists In valves applied to the same stem or rod, and having 
different areas, and so located within a shell or case with reference to Its 
Inlet and outlet orlflces as to rise or fall, according as the pressure of the 
fluid varies below or above a given number of pounds to the Inch. The 
pressure is determined at will by a tension spring and nut, applied to the 
stem of the valves. 

Improved Percolator. 

Laurent Dursse, Grafton, W. Va.— This invention relates to glass perco- 
lators used In the preparation of medicines, and conelsts In novel means 
which enable the tendency to a too rapid evaporation to b^ entirely 
overcome. 

Improved Attachments to Carpenters'^ Squares. 

Charles H. McEee, Oakdale Station, Fa.— This Invention consists In a 
carpenter's square of novel structure. One great object of tbls device Is 
to enable a true diameter to be obtained by simply placing the legs so that 
each Is tangential to a circle with the blsectlEg arm In plaoe ; and another 
to enable diflierent radial lines to be made from tbt same center, without 
any change In the adjustment of the instrument, but by simply pivoting It 
at one end and turning it over the desired distance or part of a circle. 

Improved Middlings Purlfler. 

Joseph E. Gardner, Mt. Gardner, ya.-Thls invention relates to purify- 
ing middlings, and consists in centrally apertured friction disks placed In 
the case, and having a spout combined with an Inclined revolving cloth 
bolt with subjacent conveyer chamber. 

Improved Self Corking Bottle. 

Henry Miller and Thomas Miller, Pittsburgh, Pa.— This Invention relates 
to an Improvement In soda and other self stoppered bottles. Hitherto 
these have been provided with stoppers In spherical form and cf such spe- 
clflc gravity as to require the bottle to be inverted In orderto be fllled. In 
this invention the stopper Is of less specific gravity than liquids, which 
adapts the bottle to be filled without inversion. The neck of the bottle 
is also constructed In a peculiar manner, conducing to strength and pro- 
viding a suitable support for the stopper when the contents have been 
discharged. 

Improved Hcaffbld Clamp. 

John R. Crockett, Oso, Tex.— This invention consists of a clevis which is 
placed around the upright post of the scaflold, secured by a bolt, and pro- 
vided with a eentral curved projecting part, to which the supporting piece 
of the Joists Is bung by means of aloop. The supporting piece is secured 
to the main pos* by an arm with a forked sharpened end. while a forward 
projecting TJ-shaped arm takes up the Joi8t,presslng the forked end strong- 
ly Into tbe post by the weight upon the Joist. 

Improved Car Starter. 

William T. Beekman, Fetersburgh, III.— This Invention relates to im- 
provements in car starters of the class in which the draft is applied to 
a segment pivoted on the axle, and so arranged as to be connected there- 
with by a pawl and ratchet when moving backward. The Improvement 
consists in the combination and arrangement of a draft bar of peculiar 
constrectlon with segments placed contlgaons to or against the Inner 
sides of the wheels, so that they may take np no extra spacs bnt project 
upward into the same box with the ^heeli. It consists, also, in stops 
with the wheels arranged to lift tZie.fiavlB otf thQ ratchet Wheels lAen 
the segments rotate ba<dcirarA» 



Improved Saw Jointer. 

George S. Prince, West Salisbury, N. H.— A short fiat bar of steel, not 
quite as long as the radius of the saw, has a crotched end adapted to rest 
on the saw arbor. It also has clips attached to the edges to form guides, 
inwhlohanothershortplatelsfitted to slide forward andback. Tblslast 
plate has a head on tbe outer end, in which a short fiat file Is secured by 
set screws, so that tbe points of the teeth of the saw may be caused to run 
against the sides and be filed off' to dress them all to tbe same length. 
The arrangement of parts is such that a screw rod serves both to adjust 
the one plate on tbe other, and to hold It fixed In any position to which 
Itmay be adjusted, while screws are so arranged with the head that the 
file may be adjusted higher or lower on either side, oral either end, ac' 
cording to the bevel required to be given to tbe saw teeth. 

Improved Book and Music Stand. 

Julius E. Ulber, Port Huron, Mich., assignor to himself and Frederick I. 
Merryman, same place.— A sector (shaped plate Is hinged by Its back strip 
to a standard. In relation to which It may be arranged under any suitable 
angle. A slatted side piece Is applied to the plate, and is moved up or 
down, as required. The music rest is pivoted to tbe lower end of the slide, 
and maybe turned again under any angle to the slide. The music, book, 
or other article which is Intended to be U!>ed or exhibited on tbe stand. 
Is placed on the rest, and the same then adjusted In the exact position 
desired, which Is easily accomplished by means of set screws. 

Improved Press for Hay, Cottoni etc. 
Christopher P. Flndlay and David D. Craig, Macon. Ga.— This Invention 
consists In providing the tube or nut of a press follower with simple re- 
cease's and a single ball In each recess, the whole series of recesses and 
balls being arranged In spiral order corresponding to the thread of the 
follower screw, and also In combining, with the flanges of the tube and 
nut, conical rolls and a top-apertured and side-notched ring. 

Improved Furnace Grate Bar. 

William C. Wren and William Meyrlck, Jeddo, Pa.— This Invention con 
sists of short parallel bars for holding the coal, mounted above a long sup- 
porting bar extending across tbe furnace, by short transverse plate8,whlch 
sustain tbe heat so far above tbe supporting bar that It Is kept compara 
lively cool, and is not, therefore, liable to be warped, bent, or burnt, or 
to crack; and the bars which are subject to the heat, being made In short 
pices, do not strain the supporting bars. Tbe short bars break Joints at 
tbemeetlngends, to prevent a straight open space across the whole ; also 
to guide the rake used by the flreman In cleaning the flre. 

Improved Rocker lor Cradles* etc. 

Wendell Wright, Phosolcla, N. Y.— The object of this Invention Is to con 
vert at will a rocking cradle or chair Into a standing crib or standing chair ; 
and the Invention consists In adjustable feet attached to the rockcr,whIcb , 
when the rocker Is In use, are turned Inward, so that they do not In any 
manner Interfere with the rooker. When it is desired to have tbe cradle 
stand firm, the feet are turned down. 

Improved Cultivating Plow. 

William C. Bell, Orange Court House, Ya -This la an Improved plow for 
cultIvatlngtobacco,corn,and other crops planted In hills or rows, so con- 
structed as to cut up and destroy grass, weeds, briers, etc., which maybe 
growlngamong the plants, and which will allow tbe.parts subject to wear 
to be readily detached and replaced by new ones, or by others hotter 
adapted to the state of tbe plants to be cultivated. 

Improved Ijamp Holder. 

James Telfer, L'Ance, Mich.— An arm of S shape Is screwed directly into 
the standard of a sewing machine. The arm swings in Its socket In every 
direction, and allow^s thereby the adjustment of the same, as required 
The base part of the holder is provided with downward-extending feet 
on which the lamp holder rests when screwed ofl .forming a neat base for 
the lamp, without requiring tbe taking out of the latter, which Is retained 
on the holder by handsprings, which enclose the lamp firmly until spread 
fortaklng the same out for refllllng, cleaning, etc. By means of a shade, 
the light Is thrown to tbe needle or part of the article to be sewn. 

Improved Harvester Rake. 

Erasmus H. Donaldson. Staceyvllle, Iowa.— To the forward end of a ro- 
tating shaft Is rigidly attached a cross bai-, to tbe ends of which are pivoted 
rakes, made In two parts or halves, which are placed upon the opposite 
sides of the bar. Rods slide longitudinally In keepers attached to the 
ccoss bar, and have cross heads formed upon their outer ends, whlcb, when 
the said rods are pushed outward, catch upon the shanks of the rakes, and 
hold said rakes extended while sweeping the grain across the platform. 
As the gavel Is swept Into the receiving trough or upon the ground, the 
rakes are released by tbe Inward movement of the rods. Suitable mechan- 
ism Is provided to withdraw the catch rods to release the rakes at the pro- 
per time. The platform, which Is curved Into the arc of the circle, and 
through which the rake heads sweep, starts a little above tbe level of the 
cutter bar, passes below tbe same, and rises, at Its inner end, above the 
drive wheel, and with Its end Is connected a trough to receive the gavel 
from the rake, and from whlcb It Is taken by the binders. A guide Is at. 
tached to the outer end of the platform, to prevent tbe rakes from swing- 
ing outward, and to cause them to descend in proper position at the outer 
end of the platform. 

Improved Shipper IJever, 

Isaac F. Hoyt. GlenvUle, Conn., assignor to himself and J. B. Filling, of 
same place.— This invention consists of the handle portion of the lever 
Jointed to the main portion, and provided with a curved extension beyond 
the Joint In a slot In the other portion. This raises the spring oatch out of 
the notches of the quadrant bar. when the handle, after being taken in 
handby the operator, is turned into line wltb the principal part of the 
lever. 

Improved Feed Water Heater. 

Bobert O'Neill, Negaunee, Mich.— The casing Is divided In^o four sec- 
tions, from one of whlcb the water Is taken for the supply of the boiler. 
Flanges project Inward from the Inner surface of the shell, which support 
the heating plates. The plates are provided with a series of tubes,through 
which the water passes in descending from one section to another. These 
tubes are about three f ourtbs of an inch in diameter, and each plate is pro- 
vided with a large number of them, so that the water Is divided and ex- 
posed to the exhaust steam from the engine, and Is heated by condensing 
and absorbing the heat thereof. 

Improved Sulky Cultivator. 

Fpbralm Ives, Pleasant Hill, Ind.— This Invention relates to an arrange- 
ment of means for adjusting the plows toward and from each other, and for 
locking a pivoted portion of the frame. In this way tbe driver has com- 
plete control over bis plows, so that he can guide tbem In plowing crooked 
rows. In avoiding Irregular hills, and in plowing closer to or farther from 
tbe plants, as circumstances may require. The wheels and axle may be ad- 
justed forward or back, according to the weight of the driver, so that hts 
weight may balance the machine. 

improved Ratchet Drill. 

William M. Ellison, Kingston, N-. Y.— Tbls invention consists of a sleeve 
on the upper part of the drill spindle or stock, with a screw cap and a 
collar, so formed that when the feed screw Is adjusted to Its bearing at the 
upper end it can be bound fast to tbe sleeve. The latter extends down to 
a chamber in the head of the drill handle, where It has a toothed whee 1 
rising on another toothed wheel on the drill stock and geared with it by a 
little shaft and two pinions. The wheel of the sleeve has a few more 
teeth than the one on the drill stock, so that It turns slower, and thus 
causes the feedscrew to turnslowerlthan the spindle does, and thus slowly to 
screw out of it and feed the drill. The pawl of the handle acts on the whee 
of the spindle for turning It. By loosening the screw cap at the top of tne 
sleeve,the screw Is freed so as to be turned readily by hand for setting the 
drill and releasing it. 

Improved Reversible Plow, 

John P. Dexhelmer, Lawrenceburgh, Ind.— The pivots of an extension 
mold board are flxed In bearing brackets, one of which is arranged to slide 
In a bearing In the bottom of the plow, and Is provided with a bolt to hold 
It at any desired point. The mold board may thns be extended more or 
leis to rsgulatethetornlng Of tbe farrowiss may bQ desired tax dUIere nt 
kladia of work . 
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The Charge for InsertUm under this head ia $1 a Line 

Dry Steam, dries green lumber in 2 days' 
and warms honaes. H. G. Bulkley, Cleveland, Ohio. 

Nickel Plating — A superior, warranted 
mode for sale and references given by A. Scbeller, US 
Forfcyth Street, New York. 

Brass PJating on Zinc without Battery — 
iDBtructJonb for sale by A Scheller,113 Forsytb St.,N.r. 

B. A. Jenkins, La Crosse, Wis., makes Iron 
Slat Blinds for bulld'ngs. 

Hydrostatic Presses— Best in use, John 
Bodirera* Sons, HachlnlstB, Englnetrs, and Iron Foun- 
ders, Albany, N. Y. 

Wanted — A Mangle for ironing plain goods 
Send description anl price to J. F. Edgar.Corlntn, MIsb. 

In playing Croquet, a rigid and upright 
brldfce 18 esffentul to Scientific play. Bradley's Patent 
Sockets insure this. 

For Sale — Bteam Engine, 500 horse power — 
Cylinder 36 In.— Stroke 4 ft.— Condenser— Wrought Iron 
Sbaft— 25 tun Fly Wheel. Made by Hewes & Phillips, 
Newark, for the Fagin Flour Mill. Used scarcely any. 
Gave best resultp ever attained In Flouring. Apply to 
Henry Hill Oate Fagin & Co . ) , P.O. Box 226. Ne warK ,N. J . 

Who will manufacture this Bit V See Scien- 
tific American. Feb. 14, 1874. Address Christian Mon- 
sou, Mo-^cow, Wis. 
The Right to Sell and Manufacture Brough- 
ton*s Lubricators, Faucets, &<i. All Territory West of 
Kansas for Sale. The most perfect goods In market. 
Apply to H. Moore, 4 8 Center St., New York. 

Wanted — The address of makers of wooden 
match boxes. S.B..447 N'rh Market St.,Pbt1ade1phIa,Pa. 

Money Partner Wanted — To work Jenner's 
Patent New Prlnclplps of Propelling on Cauals. with 
boats now In use, without cbanglog their form. Four 
miles per hour guaranteed with a 12x12 Engine or its 
equivalent. Callandsee a working model, or send for 
circular. e.H. Jenner, Brockport, N. Y. 

Wanted — Capital to patent an article needed 
by every traveler. Address J. W. S., Box 16, Wood- 
bury, New Jersey. 

Iron Planers, Lathes, Drills, and other Tools, 
new and second hand. Tully & Wilde, 20 Piatt St., N.Y. 

Wanted — Agents for the last and best Fire 
Rindler In use. Sample sent to aay address for 50 cents. 
Address R. D. Dodge, De Soto, Iowa. 

The finest Machinery Oils, combined from 
Sperm. Tallow and Lard, suitable for all machinery, are 
now being furnished to consumers at from 40 to 75 cents 
per gallon, by Wm. F. Nye, New Bedford, Mmb. His 
famous !:^pe^m Sewing Machine Oil received the highest 
award at tne Vienna Exposition. 

Horizontal Engine, 6x15, second hand, good 
order, lUtle used. Price, complete, $325. E. P. Watson, 
42Cl'ffSt.,New York. 

Amateur Astronomers can be furnished with 
good Instruments at reasonable prices. Address L. W. 
Sutton, Box 218, Jersey City, N . J. 

To Investors — Wanted, by a Hardware 
House in New York, some small and useful article In 
their line to manufacture, either on royalty or other- 
wise. Address, wl'h full particulars, D. & Co., SBeek- 
manSt., Room 27, New York. 

Patent Sewing Machine Treadle for Sale — 
Three different kinds In use— one foot pressure makes 
sixty stitches. The Improvement can be applied to any 
machme. For Information, send to Dr. L. Uelns, 
Brunswick, Ga. 

Microscopes, Spy Glasses, Lenses, Price 
List Free. McAllister, Optician, 49 Nassau St., N. Y. 

For Sale — Several Screw Machines of dif- 
erent Sizes, cheap ; also, a second hand Press. Write, 
for particulars, to A. Davis, Lowell, Mass. 

Rpmovnl — L, & J, W, Feuchtwanger, of 55 
Cedar St., have removed to 180 Fulton St., two doors 
above Church St., New fork. 

Chemicals, Drugs, and Minerals imported 
by L. & J. W. Feuchtwanger, No.lSO Fulton St., removed 
from 55 Cedar St., New York. 

Forges — (Fan Blast), Portable and Station- 
ary. Keystone Portaole Fori^e Co., Philadelphia, Pa. 

Steam Whistles, Valves, and Cocks. Send 
to Bailey, Farrell & Co., Pittsburgh, Pa., for Catalogue. 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low- 
ell, Mass. 

The "Scientific American" Office, New Tork, 
Is fitted with the Mmuture Elecrlc Telegraph. By 
touching little buttons on the de^Ks of the managers, 
signals are sent to persons tn the various departments 
of the establishment. Cheap and effective. Splendid 
for shops, offices, dwelUnga. Works for any distance. 
Price #5. F. C. Beach & Co., 263 Broadway, New York, 
Makers. Send for free illustrated Catalogue. 

For best Presses, Dies and Fruit Can Tools, 

B1I89& Williams, cor. of Plymonth & Jay,Brooklyn,N.Y. 

All Fruit-can Tools,I'erracute,Bridgeton,N.J , 

Brown's Coalyard Quarry & Contractor's Ap- 
paratus for hoisting and conveying materials by iron 
cable. W. D. Andrews & Bro.,414 Water St., New York 
For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass., for clrcnlar. 

Lathes, Planers, Drills, Milling and Index 
Machines, Geo. S. Lincoln & Co., Hartford, Conn. 
Engines 3 to 8 H,P. N.Twiss,New Haven.Ct. 

Steptoe, McFarlan & Co., No. 312 to 330 
West 2d St., Cincinnati, Ohio, manufacturers of Wood- 
working Machinery and Machinists* Tools. Send for 
circulars. 

Steam Boiler and Pipe Covering — Economy, 
Safety, and Durability. Saves from ten to twenty per 
cent. Chalmers Spence Company, foot Bast 9th Bt.,N.Y. 

Diamond Carbon, of all sizes and Bhapes,for 
drilling reck, sawing stone, and taming emery wheels ; 
also Glaziers* Diamonds. J.DIckln90n,64 Nassau St.N.Y, 
For Solid Wrought-iron Beams, fttc, see ad- 
ver^lsement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 
Temples & Oilcans. Draper, Hopedale, Mass. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. £. Lyon, 470 Grand Street, New York. 

Peck's Patent Drop Press. For circulars, 
addiess Mllo, Peck A Co., New Haven, Conn. 

Small Tools and Gear Wheels for Models, 
List free. Goodnow & Wlghtman,2SCorDhlll,BoBton,MB. 

The French Files of Limet & Co. are pro- 
nounced sapeiior to all other brand* by all who use 
them. Decided ezcelleoce and moderate coiBtli«T« made 
these goods popular, flomer Foot ft Co.^ Sole J^nts 
for America, 20 Piatt Street, New York. 

Winans' Boiler Powder. Box 6 N.T. P. O. 19 
yeara a practically safe & succtiBsanl "Scale" prevention. 



Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rent. See advertise* 
ment. Andrew's Patent, Inside page. 

Two 50 H. P. Tubular Boilers for Sal© (Mil- 
ler's patent) very low. If applied for soon. Will be so d 
separately or together. Complete connections and pamp. 
Holske Machine Co., 279 Cberrj Street, New York. 

Lovell's Family Washing Machine, Price 
15. A perfect success. Warranted for five years. Agents 
vanted. Address M. N. LoveU,Erle, Pa. 

BuyBoult's Paneling, M->ulding, and Dove- 
alltng Machine. Send for circular and sample of work. 
B. C. Mach'yCo., Battle Creek,Mlch.. Box 237. 

Price only three dollars — The Tom Thumb 
Glectrlc Telegraph. A compact working Telegraph ap- 
oaratuB, lor sending messages, making magnets, the 
electric light, giving alarms, an d various otherpurposes. 
Can be put In operation by any lad. Includes battery, 
■cey and wires. Neatly packed and sent to all parts of 
he world on receipt of price. F. C. Beach ft Co., 263 
Oroadway,New York. 

Engines, Boilers, Pumps, Portable Engines 
Machinists Tools. I.IH. Shearman, 45 Cortlandt St.,N.Y. 

Automatic Wire Rope R. B. conveys Coal 
Ore, &c., without Trestle Work. No. 61 Broadway,N.Y 

A. F. Havens Lights Towns, Factories, Ho- 
tels, and Dwellings with Gas. 61 Broadway, New York. 

Bett Philadelphia Oak Belting and Monitor 
Stkched. C. W. Arny, Manufacturer, SOI & 303 Cherry 
St.. Philadelphia. Pa. Send for circular. 

Rue's " Little Giant" Injectors, Cheapest 
iud Best Boiler Feeder In the market. W. L. Chase & 
Co., 93.95,91 Liberty Street, Kew York. 

A Superior Printing Telegraph Instrument 
.the Selden Patent),f or private an dshort lines— awarded 
Che First Premium (a Silver Medal) at Cincinnati Expo- 
sition, 1871 . for " Best Telegraph Instrument for private 
use"— Is offered for sale by the Mercht's MTg and Con- 
struction Co. . 50 Broad St ., New York. P. O. Box 496. 

Dean's Steam Pumps, for all purposes ; En- 
gines, Boilers, Iron and Wood Working Machinery ol 
ill descriptions. W. L. Chase & Co.. 98, 95, 97 Liberty 
atreet.New York. 

Steam Fire Engines — Philadelphia Hydrau- 
lic Works, Philadelphia, Pa. 

Bone Mills and Portable Grist Mills. — Send 
for Catalogue to Tally & Wilde, a) Piatt St., New York. 
Waterproof Enameled Papers — all colors- 
tor packing Lard and other oily substances, Chloride of 
Lime. Soda and similar Chemicals, Cartridges, Shoe Lin- 
ings, Wrapping Soaps, Smoked or Dried Meats, and De- 
siccated Vegetables, Shelf Papers, and all applications 
where absorption is to be resisted. Samples on appli- 
cation. Crump's LabelPress, 75 Pulton St., New York. 

For descriptive circulars, and terms to 
^grnts of new and saleable mechanical noveltles,addre8s 
fames U. White, Newark, N. J., Manufacturer of Sheet 
and Cast Me* al Small WArAR. 

Emerson's Patent Inserted Toothed Saws, 
and Saw Swage. See occasional advertisement on out- 
side page. Send Postal Card for Circular and Price List. 
£meTson, Ford & Co., Beaver Falls, Fa. 




B. W. F. is informed that an American gal 
Ion contains 231 cubic loches ; an ErgUsh Imperial gal- 
lon,'^? 274.— P. D. L. will find a description of a process 
foi black enamel on Iron on p. 208, vol.36.— P. S., who 
askft questions as to roofing, etc., should send his name 
and address.— H. E. J. ebould consult our aavertlsing 
columns for books«n carpentry.- J. F. F.'s reply to V. 

C. IS iDComprebenslble.— W.H. S. will find directions 
formaklngvlnegaron p. 58, vol. 30. Solid opodelooc 
can be made by using more soap In the mixture.- G. O. 

D. win find reclpea for gilding on glass on p. 288, vol. SO. 
Aspbaltum varnish Is described on p. 233, vol.26. For 
painting on glaso, see p. 123, vol. SO.— T. F. will find dl- 
rfCtlonsfor a cement for mfndlng china onp. 241. vol. 
27. Tempering sprlnss Is described on p. 251, vol. 29. 
Black aFphalturnvsnilsb for cast Iron Is described on p. 
23', vol. 26.— J. T.B. win find a recipe for Jet black Ink 
on p. 203, vol. 29.- S. A. M. will find directions for ma- 
king marking Ink on p. 251, vol. 29.— For whitewash. see 
p. 280, vol. 29. For paper boats, see p. 1G8, vol. 27. 

W, F. H. asks : 1. How can I find the velo- 
city of water In any sized flume ? A. By experiment. 
2 What percentage of power do overshot wheels usu 
allyjleld? A. From fllty to seventy-five per cent. 3 
Can you give me a rule for laying out bevel gears ? A. 
You will find It tn any treatise on mill work. 

A.M. B, savs: 1. In vol, 30, No. 12, you 
speak of an Ice boat going nearly three times as fast as 
the wind. B. says that this Is against common tense. 
Can you explain It ? A. Tou will flndtbe matter clearly 
explained on p. 176,vol 28. 2. What would be the real 
lifting power of an engine of 4 horse power? A. It 
would be able to lift 132,000 lbs. one foot high In a min- 
ute. 

In our answer to L. E, I., in the SCIENTIFIC 
Amebioan for April 4, 1874. the srntence that ** port area 
one half that of the piston" should read: **poit area 
from one twentieth to one fifteenth the area of the pis- 
ton. " 

G. A. B says : We use two kinds of brake 
shoes on our cars, one of wood, the other of iron. My 
friendsayi that the Iron ones are the best, for tbereason 
that he can screw down brakes as hard as he pleases 
with the Iron shoes, and the wheel will scarcely ever 
sKdeonthe rail: but with the wooden one, half the 
force expended will cause the wheel to slide. I, on the 
contrary,say that the wooden one Is the best, for It Is 
the one whichretards the revolving of the wheel most 
with the least expenditure of " elbow grease;" we do 
not question wblch Is the best material for shoes for 
general usage, but which will stop a train In a given 
time with the least pover expended by the brakeman. 
Who Is right ? A. The f rlctUn between the wheel and 
the wooden shoe would ordinarily be greater for the 
same pressure, than when the Iron shoe was used. 2. 
Whatgumcanlget whlc^i will dissolve In alcohol and 
after drying be again soluble In water ? A. We do not 
know of any. 

G. W. M, asks : About how deep will cast 
or wrought Iron mat, If exposed to all weatheia? A. 
Experiments have not been very extended, botlt Is 
supposed that, If the metal is not subjected to strain. It 
win rust about 1-16 of an Inch deep in 2S years. 

S. H. D. asks : Why is it that a common 
portable pamp, used on a portable steam engine to feed 
tbe boiler, will not take hot water but will take cold 
water ? A. Tbe vapor formed by tbe bot water creates 
such a pressure that the valTes cannot open.] 



G. R. B. asks: Is the weight or pressure 
upon the valves of a steam engine the area of the ports or 
openings which are covered by the valves multiplied by 
the pressure persquare inch,and are the valves balanced 
when the ports or openings are not covered by them ? 
Il short. Is tbe theory of no port, no pressure, correct, 
and do the rules which apply to the figuring of tbewelgbt 
or pressure on the valves of an engine also apply to the 
pressure upon the piston packing ? In other words, can 
the rings of the so-called steam piston packings be set 
out by steam ? A. The pressure of the valve Is that due 
to Us own weight and the unbalanced pressure of the 
steam onlt. Thus, If an equal area Is pressed on top 
and bottom of tbe valve, all the pressure will be taken 
off. There are several styles of piston In which the 
packing rings are set out by steam pressure. 

W. C. M. asks : 1. Is tallow the best thing 
for lubricating an engine cylinder? Is there anything 
that will Improve It for the purpose? A. Some prefer 
oil. 2. How can I bleach tallow without Injuring It ? 
A. Melt and strain It before using. 

H. W. says: 1. We attribute to Newton 
the discovery of the law of gravitation. Is there an 
apposite law of repulsion? A. Yes, but It acts at very 
small distances. Molecules repel each other according 
to the amount of heat they contain ; the temperature 
of space, supposed to be 300<' Fah. below zero, Issufil- 
clent for ether vibrations. 2. Newton dignified his dis- 
covery by declaring tbe law of gravitation to be a prin- 
ciple Inherent In matter. In the same sense. Is there 
not also an opposite law of repulsion whirh Is a princi- 
ple inherent Id matter? A. No. 3. I suppose It may be 
said that gravitation Is not now considered to be a prin- 
ciple, but an effect of force. In this view of tbe case. Is 
there not repulsion which Is In the same sense an effect 
of force? A. No. 4. Do or can astronomers explain 
the movements of cosmlcal bodies satisfactorily upon 
tbetheorythat they are balanced between thec&ntrl- 
petal and the centrifugal forces, or do they offer any 
satisfactory explanation of such movements on any 
basis wblch Ignores the existence of a law, a principle 
or an effect, of repulsion which Is Independent of the 
above named forces? A. Tbe moon falls toward the 
earth one twentieth ot an Inch every second. Instead 
of going ofl at a tangent. See Loomls* "Treatise on As- 
tronomy." 5. If the earth swings around the Eun In an 
orbit predetermined only by Its momentum. Its centrl*' 
fugal,and Its centripetal force, why Is It that, when 
ItB orbit Is once disturbed or varied, as It has been thou 
sands of times by the planet Mars, for example.lbat tbe 
variation does not remain a permanency? [A. Where 
two bodies have exactly commensurate orbits, the orbit 
of the smaller body is entirely changed. Hence the gap 
In Saturn's ring has been caused by one of Its satellites. 
In the formation of a solar system, only those orbits* 
survive which are Incommensurate with each other. 6 
Comets which come to the center of our system are 
hurled back Into tbe depths of measureless apace. What 
Is the power which operates with such Irresistible cer- 
tainty ? Can their eccentric orbits possibly be referred 
to tbe equal and unvarylog centrifugal force? Is not 
every known mechanical supposition opposed to such a 
theory? A. All bodies move with their greatest velo* 
citl ?B at the perihelion passages. Hence their ability to 
get awayagaln. 7. But all orbits of all cosmlcal bodies 
are like those of comets, namely, they have an ellipsoid- 
al form of revolution. Does not thla Indicate the Idea 
that the laws which compel them to retain their orbits 
are In all cases tbe same as those affecting cometary rev- 
olutions? Here end the questions I desired to aek. Tbe 
theory of a principle of repulsion has already been an. 
nounced. It remains to ascertain how this law or prin- 
ciple or effect comes Into exlatence. Take two balls of 
some light substance, dried pith is as good as any. Let 
oneofthes'e be surcharged with electricity, and It will 
attract the other. Let the two balls remain In contact 
with each other a short time, long enough for their 
electrleal condition to become equalized, and tbej will 
repel each other. Now suppose the sun to be a highly 
charged electrical body, and a comet to be relatively an 
uncharged body,ltfoliows that tbecomet will be drawn 
toward the sun by electrical attraction. It Is true that 
the comet will be drawn by the force of tbe attraction 
of gravitation also, and will be governed by Its centri- 
fugal force, but tbe electrical attraction will supple- 
ment these forces. Arriving oear tbe snn, the electrical 
condition of the comet becomes changed by teason of 
Its proximity, and hence Is repelled Just as one pltL ball 
Is repelled by the other when the condition of tbe two 
has become equalized. It is proper to say here that 
while many various phenomena of electrical action are 
recognized, yet the whole subject of electricity. Its 
connection with heat motion, the contraction orexpan- 
slon of bodlesby heat or from other causes. Its devel- 
opment by motion or from contiguity of bodies, In 
short, the whole theory of the correlation of forces, can 
hardly be said to be understood, and In many respects la 
halting and unsatisfactory. Whether the sun Is sur- 
rounded by what may be called an atmofphere of elec- 
tricity, which reaches beyond the boundaries of the 
outermost planet, or whether the electrical condition 
of cosmlcal bodies Is excited by their expansion by beat 
when they arrive at their points of closest proximity to 
the sun (which appears Improbable), one thing Is cer- 
tain, which Is that there Is a law or principle or effect 
of repulsion which Is a necessary law, and which defines 
those circular boundailes In space which tbe worlds 
may not overpass. A. Electrical forces appear to play 
a very subordinate part In Nature. Stars are seen to 
drift about In currents and vortices with an occasional 
collision. Tbe resulting combinations are In exact ac- 
cordance with tbe law of gravitation. The motes In a 
sunbeam, tbe shining nodiluza tniliaris In the sea, or 
Brownlan movements of minute particles under tbe n 1- 
croBcope, may serve to illustrate these currents of clr 
culatlng stars. 

E. B. W, asks : 1, What is the rule for find- 
Ingtheareaof a segment of a circle? A. It Is equal to 
the area of the circular sector, bounded by the same 
arc, diminished by tbe triangular portion of tbe sector. 
2. Also of an ellipse? A. The area of. an ellipse Is equal 
to 0*7854 times the long diameter multiplied by the short 
diameter. 3. What causes a liquid to circulate when 
running downwards through a bole, as, for Instance, 
through an opening In the bottom of a vessel ? A. The 
motion Isglveotolt by the.splial form of the bole, or 
the position of the hole In reference totbe center of 
the vessel. 4. Whatl9 the best recent work on surveying? 
A. Trantwlne's works are among the latest and best. 

T, G. asks : 1. How can I solder or braae 
two pieces of brass together steam tight? A. Seep. 
251, vol. 28. 2. What Is tbe best thing to remove 
scale from a boiler? A. Try putting about two ounces 
of muriate of ammonia In the boiler twice a week. 
8. ought a person who wishes to be an engineer to 
study any books, or is practice alone sufficient ? If not, 
what books are tbe beat ? A. By all means atudy good 
books. Begin with Bourne's "Catechism of the Steam 
Engine." 4. What Is tbe best paint for a smoke stack? 
A. Bee p. 295, TOl. 28. 



C. H. a^ks : 1. How can I make a good ce 
ment fur filling air heles la cast Iron ? I want Eome 
thing that will stand heat. A. Toucan tap the bole, 
and screw In a piece of metal. 2. Which drdgs the mos 
water, a side wheel steamer or a propeller, both 1 alls 
being of the same size and shape ? A. Generally there 
Is no dragln either case. 

D. B. S. says : 1. In a lecture on electricity, 
a piece of money was placed In a saucer of liquid that 
looked like water, and a person could have It If be could 
pkK It out. In one band was to be placed a ball connec- 
ted with the wire of a battery, which did not have any 
effect on the person until the other hftndtoucled the 
liquid, when that band would Immediately fly upward 
the length of the arm. What was the liquid ? A. Prob- 
ably water. 2 Why did the effect take place? A. The 
water In the basin was connected with tbe other pole of 
the battery, so that, on touching It, a violent shock was 
given to the system, with tbe result you dcscilbe. 3. 
Arc caoutchouc and gutta perc-ha the same ? A. No. 4. 
Will a bell give the same volume of sound if struck on 
the outside that it will when struck on tbe Inside, the 
b]ow being equal In both cases? A. Depends upon the 
sizeand form of bell. Smalj bells, we believe, give bet- 
ter.sound when struck upon the outside. 

M. asks : 1. Do you think I can master me- 
chanical drafting without the aid of a teacher, other 
than books? Whose work would be tbe best on draft- 
ing? A. You can learn a great deal from a book, 
but there are many things that a draftsman should know 
that can only be acquired by experience. We can re- 
commend Professor Warren's works. 2. Why will a ^r—^^ 
propeller make more tum8.otber things being tbe si ma, 
In running against the tide than In going with It ? a. 
We would like some good evidence that this Is a fact 
before seeking for a reason. 

M. W. H, asks: 1. Will vegetable or any 
freezable bodies Ireeze In alcohol? Will they freeze as 
soon as the alcohol gets below ZZ" Fah. ? A. When the 
temperature of the alcohol sinks below the freezing 
point of the substances contained In It, they will freeze . 

2. Why does a telescope magnify if we look through 
from the big end at anything close to the little end, 
while, when looking at anything a few feet ofl. It makes 
it smaller? A. In the former case the rays proceeding 
from the object glass enter the eye as a diverging beam . 

3. Is there such a thing as a stuRle plass telescope, or 
thing that can be used as a telescope? A. A single 
glass telescope Is not possible. 4. Will nltro-gljcerln 
explode aa soon as the acids and glycerin are poured to- 
gether, or does it have to be stirred together and left to 
stand for a while ? What are the proportions of chemi- 
cally pure nitric acid, sulphuric acid, and glycerin, by 
weight, to make nltro-glycerln ? A. See p. 283, vol. 20. 

M. M. aaks: 1. Where gas from the city 
works can be bought for 93 per thousand feet, would ic 
be economy to generate hydrogen by the action of sul- 
phuric actd at Scents per lb. upon Iron turnings at 1 
cent per lb,,and give It luminosity by passing through a 
filter saturated with coal oil at 20 cents per gallon ? A. 
If these figures represented the entire expense of the 
manufacture. It would be. 2. What Is the cheapest 
method of procuring oxygen upon a large scale with- 
out expensive apparatus ? A. The oxygen companies 
use chlorate of potash heated In Iron pots. Tbe sim- 
plicity of tbe plant employed and the purity ot tbe gas 
compensate them for thecoptof an expensive mate- 
rial. 3. Is the calcium light made by a Jet of common 
air through aflame of lUumlnatlnggasnpona piece of 
ckalKof sufficient Intensity to use as an Illuminating 
agent? A. No. 

J. H. says: I have two coal shafts, both 
sunk to tbe si me vein, one for downcast and the other 
for upcast. I am using for a ventilating power, at the 
bottom of tbe upcast, a large furnace ; and tn addition 
to the furnace I have tbe upcast elevated45 feet above 
the level of the down cast; both shafts are of the same 
size, 1x14 feet, if I make the mouth of the downcast 
ISfeetsquareln placeof 7x14 andbrlngit down to the 
regular slz8 at 18 feet down tbe shaft, which I think 
would make a kind of receiver, would It add to the 
weight or pressure of air in that shaft, and be any help 
to the furnace? A. No. 2. Is coal tar Injurious to 
wlrerope? A. No. 

G. £. D. asks: How can I make sensitized 
paper? A. Take albumen paper, and float (prepared 
side downwards) on a bath of 1 oz. nitrate of silver In 
18 oz. distilled water: add a few drops of citric acid to 
dissolve the first precipitate. Float for half a minute 
and dry In a dark room. 

E. D. B. asks : 1. Are the grounds of cameos 
colored aitlflclally after being cut, especially tbe beau- 
tiful green ones ? If £0, by what means? A. No. The 
different colors belong to tbe various strata of the 
stone. 2. What work on geometry has a full descrip- 
tion of tbe curves of tbe fourth order? I have beard 
that, by tbe use of tbe clscold, an angle could be trisec- 
ted; Is this so ? A. In treatises on the calculus. The 
clscold Is a curve of the third order. It Is described In 
Newton's *' Universal Arithmetic." 8. Has there ever 
been a supposed metallic base of hydrogen discovered, 
orlsany such supposition entertained by Science'*' A. 
Itts considered a reasonable hypothesis by some scien- 
tists; bat 80 far as we know, no such metallic base has 
been discovered. 4. Is the ultramarine water color 
made from the stone lapis lazuli? If not, what Is the 
reason of Its great cost? 4. Yes. Artificial ultrama- 
rine Is also made , and sold much cheaper. 

D. 6. asks: 1. Where is the proper place 
to boltaportable engine to a boiler, on tbe stdeoron 
top ? A. Either place will do. If the boiler Is properly 
biaced. 2. Is a portable engine, placed on the top of 
the bolleranduslng a double crank, as strong as one 
bolted to tbe side of tbe boiler, using a single crank ? 
A. Tes, If well proportioned. S. I have a portable en- 
gine, cylinder 5x10 Inches and speed 120 revolutions 
per minute ; the firebox Is 20Mxl9>^ Inches, with 32 flues 
(IM Inches) of copper, 32 Inches In length. I use the ex- 
haust blast, contract! d to >^ an Inch, In a stack 8 loches 
In diameter and 17 feet high. The pressure Is 30 or 40 
lbs. Would it Oe more economical to lengthen the boil- 
er to 4 feet, using tne same number of flues? A. We 
would not recommend this change. 

CO. asks: 1. What is the difference be- 
tween the actual and nominal power of a steam engine ? 
A. Actual power depends upon actual conditions under 
which tbe engine works. Nominal horse power Is ob- 
tained from assumed conditions. 2. What would be the 
power of an engine that has 86 Inches stroke, 16 inches 
diameter of cylinder, and 45 revolutions a minute 
worked with 70 Iba. of steam ? A. You do not send si f 
flclent data. See article on "Indicating Steam En- 
gines," p. 64, vol. 80. S. How much is to be deducted 
for friction? A. From 20 to 50 per cent. Tbe precise, 
amount can only be determined by experiment. 4. Is 
half the power lost by the crank lu . converting recti- 
linear Into circular motion ? A. No. 
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S. A. R. askp : In making steam connections 
nslng the elobe valve, wblcb cud o( tbe valve sbonld be 
placed next the steam pressure? A. It Is generally 
placed so that the pressure Is on top of the valve. Some 
engines, however, prefer to arrange Itln the other way, 
so as to be able to pack the stem under pressure. 

J. H. H. asks : 1. What causes zinc to 
bubble and leave blow holes when poured Into a plaster 
of Parlsmold? A. Itmaybe caused by Impurities, or 
by Insufficient vent In the mold. 2. What kind of anti- 
mony Is used to harden zinc? I bought some, but It 
turned black and would not melt. A.Tou probably have 
a compound or an Impure article. 3. I took a bottle and 
filled It with water, and then putln a cork with Just 
enough lead on It to make It eink very slowly. I then 
connected a force pump to the bottle, supposing that 
when tbe pressure became great enough tbe cork would 
rise to the surface. I put SS lbs. pressure on the bottle, 
but the cork stayed down. I then took ofl enough lead 
so tbattt would )ust float ; then when the pressure was 
put on, the cork went down and would come up when I 
lessened the pressure. A. When the pressure was In- 
creased, the air In the cork was compressed, and suffi- 
cient water entered to make It sink. When the press- 
ure was taken off, the air expanded and forced out the 
water. 

H. S. H. asks: If a quantity of air be com- 
pressed to half Its bulk, what pressure will It exert 
against the Bides of a vessel ? By what rule of propor- 
tion Is the pressure governed? A. If the temperature 
Is constant during the compression, the pressure varies 
Inversely as the l*408th power of the volume. 

T. W. M. asks : Canyou tellme of a cheap 
and simple method of reproducing manuscript music ? 
A. Write It of lithographic transfer paper, have it 
transferred to stone, and printed by a lithographer. 

R, U. asks : How is phosphor bronze made, 
and what percentage of pnosphorus does it contain? 
A. Phosphor bronze Is made by adding a small portion 
of phosphorus to common bronze or gun metal. Tbe 
latter Is composed of 90 parts of copper, and 10 parts or 
lessor tin. To this, from 6 to 10 per cent of phosphorus 
Is added, to make phosphor bronze. 

C. R, asks : How can I make French polish, 
and how should It be applied? A. Dissolve IH ozs, 
shellac and H oz.sandarac In H pint naphtha. Wet a piece 
or flannel with polish, stretch a clean linen rag over the 
flannel, apply one drop of Unseed oil to the linen, and 
rub In a circular direction. 

P. H, B. asks: What kind of roof will a 
composition, said to be composed of French asphaltnm, 
hydraulic cement, salt, coal, tar. and sand (of such 
conslsteoce as to be easily Rpread with a plaeterer'is 
trowel upon paper felting) make? What Is the differ- 
ence between Fre^icb and American aspbaltntB ? What 
Is and what are the uses of an oil called deai^ oil, said to 
be mixed with carbolic acid for disinfecting purposes? 
A. There Is no asphalt called French asphaltum as dis- 
tinguished In any peculiar quality from any other as- 
phalt. The combination of Ingredients specified by yon 
is useless for the purpose Indicated, as the salt would 
destroylts efficiency by continually attracting moisture 
from tbe atmosphere. Dead oil Is the last that comes 
over in distillation, and is a fatty oil that Is not likely 
to dry well In such a composition. A great deal of the 
material complained of Is sold to be put on by tbe pur- 
chaser, and unless properly laid Is not likely to give 
satisfaction: cases have occurred, we are Informed, 
where the material has been sent out with the plainest 
directions, and where, nevertheless, the preparation of 
felting, etc., has been laid with the upper side down, 
tbusexposlng to the weather a surface never Intended 
and not prepared for It. 

A. D. B. asks : Will copper wire, which is 
covered with cotton and then with bceswax.do toraprl- 
marj-coll? A. Two thicknesses of Itmaybe used. 2 I 
have a coll which Is too small, the covering of the wire 
of the primary of which Is worn off In some places, snd 
the secondary coll has been cut In several places. Can 
I mend the fine wire, and, with more added to It, use It 
for the one I wish to make ? A. There Is no reason why 
the wire should not answer when properly joined. S. Is 
It necessary to put layers of oiled silk or other Insulator 
between the layers. It being covered with cotton? A. 
The oiled silk will perfect the Insulation. 

A. A. W. asks : What kind of wood are 
guitars made of ? A. Well seasoned pine Is frequently 
used. 

C. Q. asks for a recipe for making furniture 
polish. A. Take pale raw linseed oil 10 ozs. , lac varnish 
and wood spirit each S ozs. Mix well, and It la ready for 
use. This Is a reviver for French polished wood. 

C. R., and Mrs. G. W. P. ask : 1. How can I 

make a light gray color to color a brown wall so that it 
will stand tbe weather? A. Put a very little blue black 
In ordinary whitewash. 2. How can I make a dark 
brown color for the same purpose ? 2. Use umber or 
ocher In whitewash, to the shale required. 

A. H. W. G. asks for a recipe for turner's 
cement, for holding small articles in the lathe. A. Take 
Burgundy pitch 2 lbs., resin 2 lbs., yellow wax 2 ozs. 
dried whiting 2 lbs.; melt and mix. 

D. E. R. asks : How can I put a fine polish 
on walnut In a very short time, say 3hour«? A. Melt S 
or 4 pieces of sandarac, each the size of a walnut, add 1 
pint boiled oil, and boll together for 1 hour. While 
cooHdk, add I dram Venice turpentine, and If too thick, 
a little oil of turpentine also. Apply all over; and after 
a few hours, mb It ofl. 

G. F. F. asks: What is the best thing to 
use m cleaning silver plated goods? A. Prepared cnalk 
in cold water: apply with a plate brush,chamols leather, 
or soft woolen rag. 

Mr. £. Kireersky, of Penza, Russia, and 
many other correspondents ask for further particulars 
as to burning brick with petroleum, described on p. 53 
of our current volume. Will our " Old Subscriber" 
send us the details ? 

J. S. G. asks : 1, Has the exhaust steam of 
a high pressure engine ever been used as a sonrce of 
power? A. Tes. In the compound engine, Its expan- 
sive power is utilized. In other inventions, it Is used 
to run a second cylinder with vapor of a liquid of a low 
boiling point. 2. Howls a compound engine construc- 
ted? A. See pp. 116, 3d4, vol. 25. 

C. R. McC. asks : I. Can water be raised 
and thrown with a hydraulic ram to 250 feet elevation and 
and 1,600 feet distance through % pipe with a strong 
spring and 21 feet of fall from springhead to ram:^ 
Would such a situation afford a reasonable supply of 
water for a dwelling and bam, by using the most Im- 
provearam? A. You can make a good ram answer the 
purpose. If yeu have plenty of water in tbe spring. A 
manufacturer will give you Instrnctions as to the 
proper size of pipes. 



C. F. B. says : I have a room 14 x 15, heated 
by a stove, which I wish to ventilate by leading a regis- 
ter into an air passage between the boarding and plas- 
tering. Where should the register be put, at the top or 
bottom of the room? A. You should have two regis- 
ters, one at the top and one at the bottom. 

R. A. M. asks : Would it be practicable to 
plate ste el pens with zinc, tin , or other metals, either by 
dipping them In tbe molten metal or by electricity ? 
Would It prevent them corroding without injuring the 
temper ? I have succeeded in tinning a few without in- 
juring their writing qualities, with a common soldering 
Iron, with the aid of muriate or zinc. A. Steel pens 
plated with difl'erent Incorrodible metals are largely 
manufactured. 

P. H. W. asks : 1. What is tin foil, such as 
Is used for wrapplngtobacco, composed of ? A. An an- 
alysis of apiece of tobacco tin foil In our possession 
showed that it contained mostly tin with some lead. 
Seven other samples obtained from different sources 
bad tbe same composition. 2. What are storm glasses. 
Indicating changes in the atmosphere in advatca of 
storm, wind, etc., filled with? A. See p. 12), vol. 29. 

J. W. B. says: I. I wish to make a Rhum- 
korff Induction coll. I have 10,000 feet of No. 32 silk 
covered wire for the secondary coll. Of what size and 
length of wire bhould the primary coll be ? A. Forty 
feet No. 12 copper wire, silk-covered and vamlEhed 
with shellac In alcohel. 2. What should be the diameter 
of the Iron core? What should be the length of the 
coll ? A. A bundle, 1 inch in diameter and l foot long, 
of No. 16 soft Iron wire. 3. What amount of surface 
should the condenser have ^ Are tinfoil 9.nd paper tbe 
best to make it of ? A. 50 squarefeetof tin foilandSO 
square feet of paper soaked in melted paraffin is the 
best knowD. 4. What is the best material for the ends 
of the coll? A. Glass or hard rubber. 5. About what 
length of spark will I be able to get from a coll of that 
size? A. If carefully drawn, pure copper wire Is used* 
well insulated with paraffin or shellac, you will get a 
spark 1 inch through air, with two cells of Grove's bat- 
tery. 6. What Is used for polishing black rubber with ? 
A. French oollsh. 7. Do you think I could make a 
Bhumkorff on this plan, without loss of power or other 
defects ? A. Yep; it Is better to have less metal around 
the secondary cod. 8. What book on electricity and 
magnetism do you think the best ? A, Noad's is a good 
work. 

W. H. B. asks : Is there any quick way of 
finding the numDer of diameters which a small com- 
pound microscope will magnify? A. For scientific pur- 
poses, it Is generally determined experimentally by 
means of a micrometer. If you can find the foci of the 
object glass and the eyepiece, the magnifying power of 
each can be determined approximately by dividing 10 by 
the focal distance. The magnifying power of the mi- 
croscope is equal to the product of the two magnifying 
powers so found. 

M. M. S. asks : 1. What load will a thim- 
ble skeined wagon bear, with 4 inch spindles, the 
wheels being three feet and one half in hlght ? A. We 
are not familiar with wagons of }.hat kind. 2. What is 
the largest sized cube that can be cut from a globe 
whose diameter is 12 Inches ? A. One having a f&ce 
about 6*93 inches square. The rule Is to multiply the 
radius of the sphere by 1*1516, to find an edge of the 
cube. It i^ given In nearly every work on mensuration. 

M. & S. ask : What is best to use on chills 
to pravent blowing? A. Yon do not send sufficient de- 
tails to enable us to give you any Information. Matters 
oF this kind are best learoed by experience. They may 
be considered secrets, akin to tbe secret of 0?le, who 
was asked how be mixed bis colors, and replied" with 
brains." We have seen it stated, however, that It is a 
good plan to cover the mold with a mixture of red lead 
and oil. 

L. T. W. asks: 1. Will you give me the 
formula for ascertaining the number of square inches 
of heating surface In cylinder and flue boilers? A. 
Heating surface of cylinder boiler in square feet=3-1416x 
radius in feet X length. Heating surface of flue boiler in 
square feet=8'Ul6xradius of shell in feetxlengthln feet 
-f 3*141 6 X twice the number of fluesxradius of flues In 
feetxlength' of flues in feet. 2. How do you estimate the 
horse power of a boiler, either cylinder or fine ? A. We 
can give you no definite rule. 3. How can I compute 
the area In square Inches ot a square fire box ? A. The 
area is equal to the product of the length and breadth, 
supposing the surface to be flattened out. 4. How many 
horse pow«r would vacuum add to an engine, or. In 
other words, if a high pressore be converted into a low 
pressure engine, how would you estimate the added 
horse power? A. It would Increase the mean pressure 
in a certain ratio, and the horse power in the same ra- 
tio, other conditions being the same. 

J. B. asks : Can a concavo-convex lens, li 
Inches in diameter, be made to throw a focus H Incti in 
diameter at a distance of 48 Inches? A. The focil 
image of a star is a bright point. ;The diameter of the 
image compared with that of tbe object Is proportional 
to their respective distances from tbe lens. If aplanatlc. 

A. S. says : 1. We put steam from a small 
engine Into a tank .for supplying the boilers, likewise 
the steam from p ump at boilers; we use olive oil for lu- 
bricating. Will it hurt our boilers or cause them to 
scale ? We use terra Japonlca as a holler purge, and 
find it very effective in removing scale. A. The oil 
will not injure the boilers, unless you use a very large 
quantity. 2. When you speak of heating surface (in 
calculating horse power), do you mean all the parts ex- 
posed to the action of the fire or heat, such as the tubes, 
back end of boiler, and all below the brick work ? A. 
All this surlhce is ordinarily counted. Some persons, 
however, do not estimate all. 3. Is thereanymeans of 
finding where there is water for a well without digging 
for it? A. If the soil is not rocky, you can make bor- 
ings with very little trouble. 4. Does a broad beU on a 
pulley cause more friction If only the same (weight be 
applied, as a narrow one ? A. No. 5. What is the best 
material for preserving belts and keeping them In work- 
ing condition? A. Castor oil Is often recommended. 

E. S. W. asks : What is the amount of re- 
sistance per foot of cross section to a body moving in 
the alrat a given rate, say 100 feet per second? When 
the velocity Is equal to that at which air will flow Into a 
vacuum. Is the resistance equal to our atmosphere ? 
Dqesmuch depend upon the shape of the body? What 
reliable experiments have been made, and where can 
the results be found ? A. Expeilments on this subject 
are far from complete. A resume of the most impor- 
tant Is given In the Encpclopadia Bntannica, and the 
rule is deduced that the resistance of the air to the mo. 
tlon of a plane surface, In grains per square foot. Is 
equal to 16 times the square of the velocity in feet per 
second. A sphere does not encounter more than one 
fourth thereslstancethat would be opposed to the mo- 
tion of a plane surface with the same cross section. 



P. 0. T. asks: How can I estimate the 
amount of tannic acid In bark, leav es, and roots of dif- 
ferent kinds? A. By precipitating the tannin with pro- 
tochlorlde ot tin mixed with chloride of ammonia, and 
measuring the precipitate. 

L. W. E. asks: How many gallons of water 
are required, per horse power, to run a small eoglne for 
a day ? A. From 50 to 75 gallons per day of 10 hours. 

Q. G. C. says : I am running an eight horse 
engine with coal. The lurnace has a poor draf c ; would 
the pipe referred to In a recent Issue of your paper, to 
throw steam direct from boiler to stack, be of any use? 
We run the engine all the time, and exhaun Into the 
stack. Would It be of any use to reduce the size of the 
exhaust nozzle? It is large, I think Ij^lncbesln diam- 
eter. How small shall we make It? A. Generally, the 
exhaust can be arranged to make enough draft. 

G . E. S. asks : Will a tin boiler, 2 feet long 
and 18 Inches in diameter, be large enough and strong 
enough to run an engine cylinder 5 Inches stroke and 3 
Inches diameter, at SO revolutions per minute ? A. Yes. 

J. T. and others : Foaming in boilers is es- 
pecially caused by impurities in the water, insufficient 
sleamroom,and too heavy firing. 

W. S.W.says: l.In your issue of March 14, 
the statement is made that tbe combustion of 1 lb. 01 
coal in one minute is productive of a force equal to the 
work of SCO horse power during the same time. A. The 
work repreeented by 800 horse power Is the same as 
that required to raise 9,900.000 lbs. 1 foot high In a min- 
ute. Now every unit of heat produced by the'combus 
tlon of coal, ifit could be converted into work, woulc 
be capable of raising 742 lbs. 1 foot high, so that tbe 
number of units of heat required for the production of 
SCO horse power would beabout 13,000 a minute ; and the 
total heat of combustion of ordinary coal exceeds thle. 
2 Have not theory and practice shown us thatZHlbs. 
consumption of coal to the horse power per hour Is a 
very favorable result? A. Tbe large ocean steamert- 
at present consume about 2>i lbs. of coal per hour per 
horee power. Betterresults are obtained In some cases. 

W.W.B.asks : 1. Will a gun with a long bar- 
rel shoot stralghter than one with a short one? A. Other 
things being equal, prooably one will shoot with as 
much precision at the other. 2. What was the name of 
the first newspaper printed In the world, and where vr&h 
it published ? A. The first periodical newspaper whose 
existence is not disputed ; was published at London,Ma} 
22, 1622, by Nicholas Bourne and Thomas Archer. It wa^ 
called The Weekly News. 3. Where was the first ballooc 
voyage made, and who made It? A. At Paris, Novem- 
ber 21,1783. by Pllatrede Bozler, and the Marquis d'Ar- 
landes. 4. How much does tbe atmosphere surrounding 
the earth weigh ? A. About ll,000,000,000,000,000,0001b8. 



C0HHUNICATI0N8 BECEITED. 

The Editor of the Scikntipic Ahbrican 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects : 

On a Theory of the Sense of Smell. Bj 
D. E. G. 

On laying out Teeth of Gears. By H. I. C. 

On a Museum of Natural History. By 
J. G. L. 

On the Cause of ihe Tides. By W.M. D. 

On Steam on the Southern Rivers. By 
G. W. S. 

On Drying Lumber, By H. R. T. 

On a Boiler Explosion. By A. 

On Using Old Tin Cans. By J. P. 

On Hydrogen. ByV. P. 

On Modern Telegraphy. By G. L. 

On the Keely Motor. By D. D. P. 
Also enquiries and answers from the follow- 
ing: 

C. W. Y.-D. E. G.-J. T. B.-C. W. B.-H. G. H.— 

W. W. H.-R. H. 

Correspondents whose inquiries fail to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. Tbe 
address ol the wrltersbould always be given. 

Correspondents In different parts of the country ask : 
Who makes ax helves and similar wooden articles? 
Who sells electric gas-llghtlng apparatus ? Who makes 
cotton seed hullers and llnters? Who makes a wood 
engraver*s ruling machine? Makers of ttie aboTo artL 
cles will probably promote their interests by advertis- 
ing, in reply, In tbe doixHTirio Ambbioajt. 

Several correspondents request us to publish replies 
to their enquiries about the patentability of their in- 
ventions, etc. Such enquiries will only be answered by 
letter, and the parties should give their addresses. 

Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sale, or who want to find 
partners, should send with their communications an 
amount sufficient to cover the cost of publication under 
the head of " Business and Personal," which is specially 
devoted to each enquiries. 

[OFFICIAL.] 

Index of Inyentions 

FOB WHICH 

Letters Patent of the United Statei 

WERE GRANTED IN THE WEEK ENDING 

April 14, 1874, 

Am) KACH -B&kSJSQ THAT DATB. 
[Tboie marked (r) are relssaed patents. ] 

Alarm, electro-magnetic, F. L. Pope 149,671 

Alarm, fog. Bedell & Chadwlck 1>9,7M 

Animal poEe,C. Mitchell 149,715 

Anger, earth, F. S. Bnrt 149,717 

Bag fastener, D. Jones 149,663 

Bale tie, cotton, J. L. Randolph 149,605 

Barrel head, J. J. Boblnson 149,79'{ 

Battery, galranic, M. Breslln 148,635 

Bed bottom, B. Amos 149.703 

Bed bottom, H. & W. H. aaylord 149.788 

Beefeeder, S Cnplln 149678 

Beer and wine, preserving. W. Lelst 149,665 

Belting, machine, G. A. Street 149,805 

Bench, wash, G. Astley 149,680 

Binder, temporary, W. Reld 149,790 



Blackboards, composition for, B. Sharp 149,686 

Block,bnlldlng,T.B. Rhodes 149.678 

Boiler, steam, D Sullivan 149,616 

Boiler, wash, L. D. Noble 149.783 

Bollers,coatlog, C.n. Qraham 149,744 

Boilers, etc., covering for, D. TT. Snyder 149.689 

Boiler water gage, J. Morrlcon 149,597 

Soot soles, beatmg out, C. W.Collyer 149,723 

Boot for horses, W. B. Butchers 149,672 

Brake, machin , Blake & Davis 149,567 

Broom clamp hook, A. L. Sweet 149,^07 

Brush, paint and varnish, J. W. Cooper 149,725 

Buckets, ball and ear tor, A. Miller 149,594 

Bung cntling machine, E. Ra]ner 149,788 

liuttonsor studs, setting, D. Heating 149,6 6 

Cages, perch for blrd,E. Hutchinson 149,657 

Can eeamlng machine, J. Neumann 149,599 

Car coupling, Carlton & KlUmer 149,718 

Cdrcoupllng,S. V. & C.P. Carpenter 149 574 

Car coupling, W. F. Cornelius 149,726 

Car coupling, H. D. OoldsmUh 149,650 

Car coupling. Hart & Lawrence 149,753 

Car coupling, H. A. Skinner 149,637 

Car coupling, L. Sutton 149,691 

Car coupling, A. Wonderly 149,624 

Car coupling pin, L.J. Gott 149,743 

Car coupling pin. C. H. Williams 149.821 

Car starter.D. Jewett 149,586 

Car starter and brake, E. O. Trneblood 149,812 

Jar truck. C. A.Thompson 149,693 

Car windows, spark fender for. S. Wales 149,620 

Carbureter, J. J. & F. G. Pa'mer 149,786 

Carriage, child's, J. H. Martin 149,fi91 

Carriage tramway, O. Slegl 149,796 

Caster, furDlture, H. Netz 149,78 

Choir, rocking snd reclining, A. W.Stewart 149 SO4 

Chair, tilting, Hutchinson e< al 149,755 

Chimney cowl, F. W. Mascher 149 169 

Chnrn,C. D. Merry 149,668 

Churn, reciprocating, C. Schlfferly 149,609 

Clay cutter, W. H. Carter 149,719 

::iotbes dryer, A. H. Brown 149,569 

Clothes pounder, D. OraSn 149,692 

Compass, trammel or beam, C. H. Lathrop 149,761 

Cooler, beer, W. Toepher 149,695 

Cooler, milk, A. R. Bailey 149,705 

Corn popper, W. B.Wood 149.700 

Cornstalks, machine for cutting, J. H.Brown 149,716 

Corset, baby exercising, C. Tardy 149,692 

Crucibles, etc., compound for, W. T. Bausmlth. . . 149,708 

Curtain fliture, F. Boot 149,608 

cutter head, H. Buchter 149,637 

Digger, potato, O. S. Drake 149,780 

Digger, hand potato, H.S.& A. Phelps 149,676 

Dredging scoop, A. E. Hall 149,750 

Drip cup, W. A. Harris 149,752 

Earth borers, reamer for, J. A. Chandler 149,6:9 

Baves trough hacger, L. E . Gould 149,651 

Electric apparatus, magneto, £. W. Siemens 149.797 

Engine, rotary, T.S. La France 149,664 

Engine, rotary steam, J. B. McCartney 149,772 

Engines, heater for steam fire, A. P. Balloek 149,663 

Equalizer, draft, J. N. Bashaw 149.707 

Pan, automatic, J. Simmons 149,612 

Pare box, A. J. Moxbam 149,671 

Plre brick, Lindsay* Kalb 149,r,89 

h^lre extinguisher, Andrews & Dodd 149.629 

Pork, suspending and detaching, Clendanlel^ a;. 149,575 

Purnace boiler, D. T. Casement 149,688 

Pnrnnce, hot air, G. (V. White 149,819 

Purnaces, etc., Joint for, W. Burrows 149,570 

Gas lighting apparatus, electric, E.E. Bean 149,S61 

Gas regulator, C.B. Gartrell 149.E48 

Gate, automatic, G.C. Crnm ,^ 149,577 

Gear, trotting, H. Schmalbausen (r) 5,8S5 

Glue, manufacturing. E.Neuer 149,673 

Gluing device, H. Baldwin 149,706 

Governor, steam, M. A. Dalbey 149,579 

Grain drill, A. N. Morris 149,674 

Grain, Dluestonlng seed. J. Wllkle 149,820 

Hair puffs, mactilne for making, A. L. Olsen 149.602 

Halter, N.Schmlt 119,610 

Hammer heads, making. J. R. Lindsay 149.765 

Harvester, Mitten & Mottlnger 149.670 

Harvester, D. H. Thayer (r) 5.S37 

Harvester rake, W. L.Gebby 149,739 

Hemp brake, J. Evans 149.733 

Hod elevating apparatus, G. W.Brown 149,636 

Hook, snap, J. J.Hall 149,751 

Hosecoupling, DlehlA Mann 149,7:8 

Hub, E.Otis 149,675 

Hydrant. M. Allen 149 628 

Indicator, statlon,P. W. Taylor 149,809 

Insect destroying compound, NUes & Thayer 149,601 

Iron and steel, making, E. Peckham 141,7 i7 

Iron and steel from scraps, E. Wheeler 141 813 

Jack, lilting, G. H. Piatt 149 601 

Journal, compensating, U. Snltjer 149.613 

Jonrnal, lubricating, J. A. Wen .worth 149,621 

Enlfe, sportsman's pocket, J. Swan 149,806 

Knitting machine, C.B. Tuttle 149.813 

Knitting machine cylinder, E. Tiffany 149,811 

Lamp collar, K. S. Merrill 149,774 

Lamp, reflecting, E. Boesch 149,712 

Lamp reservoirs, collar for, L. J. Atvood 149,632 

Lamp, shoemaker's. L. Bader 149,560 

Lantern, S. Bamdollar 149,633 

Lantern, J. A. Evarts 149,734 

Lantern, J. J. Marcy 149,763 

Leather shaver, A. H, Beschormann 149,563 

Life preserver, G. Clark, Jr 149,721 

Lock for sliding doors, D. H. Dotterer 149,729 

Match safe, J. S. Henry 149,754 

Mattress, spring, A. Junge 149,758 

Meats, etc., preserving, I. Atkinson 149,631 

Medical compound, W. A. Callender 149,573 

M-!dlcal compound, B. B. Roberts 149,679 

Medical compound, B. B. Boberts 149,680 

Mill feed devices. Morrison 149,598 

Mincing machine, Cluney & Leplne 149,640 

Molds, etc., making cores for, W. J. Reagan 149,789 

Motion, converting, Vivian ft Mackenzie 149,696 

Music recorder, automatic, J. Metzger 149,598 

Nut lock, J. B. Sweetland I49.8C8 

Nuts, unlocking locked. M. McDevItt 149.773 

Oil from seed, extracting, Adamson etal 149.701 

Ore concentrator and washer, J. B. Wilder 149,622 

Ore ciusher, Blake ft Marsden 149,711 

Ordnance, projectile for rifled, A. O, Sinclair 149.800 

Packing ring, E. Sulilvan 149.617 

Padlock, combination, E.B. J. Llppold 149,766 

Pantaloon shaper,G. More 140,595 

Paper cutting machine, Levlness ft Vanhorn 149.588 

Paper cutting machine, S. W. Sonle 149,690 

Pavement, artlflclal stone, 6. S. Ingalls 149,658 

PnotographB, taking, CM. Coollage 149,724 

Pianoforte agraffe, T. Eater 149,759 

flanoforte, bell, U. C. Hill 149,685 

pianos, artlflclal Ivory for, D. G. ft S. Straight.... 149,615 

Piles supporter, C. West (r) 5,889 

Flpe,flje water, T. Miller 149,669 



© 1874 SCIENTIFIC AMERICAN, INC 



Jf£ 

Pipe, composition, J. S. Patric 149,603 

Planter, C. D. Wilson 149,698 

Planter, potato, W. Cousens 149,642 

Plow, J.M.TlDgley 149,694 

Pump, B. W. Feltbonsen (r) 5,8S2 

Pump, steam mining, &. N. Rogers 149,681 

Pump valve bDi airangement, W. J. Silver 149,799 

Pump valve, steam, J. A. Hagan 149,747 

Punch, P. S. Gabrlo 149,583 

Pnriaer, middlings, H. S. Jewell 149,662 

Purifier, middlings, K. lioyer 149,683 

Billwaj rail Joint, J. M. Clem 149,722 

RallTaj 8, collisions upon,Kyder & Plemond 149,794 

Railways of snow. clearlQg,S. G. Smith 149,688 

Rake, horse hay, W S. Archer 149,701 

Reflector, C. M.Murch 149,778 

Reflector, C. M. Murch , 149,780 

Rigging conDectlOD,H. Gregory, Jr 119,745 

Roadways, removing snow, W. T. Warner (r) 5,8S8 

Roller and harrow, W. J. Morgan 149,776 

Roof, G. Robinson 149,791 

Rule, combination, C. H. Hardy 149,655 

Sad Iron heater. W. Frary 149,582 

Sagger, B. Jackson 149,660 

Sandal, rubber, J. H. Bentley 149,634 

Saw,W.H. Bentley 149,562 

Saw, circular, W. P. Hale 149,748 

Saw grinding machine, W.Dreyer 149,644 

Saw handle, Murray & WInterbottom 149,781 

Saw mill, gang, G. W. Nichols 149,600 

Sawmills, feed roll for. T. N.Egery 149,645 

Sawmills, log turner for, L. P. Gilbert 149,649 

Saw set, G. H. Thompson 149,810 

Saw swaging machine, W. Glue 149,584 

Saw table, F. H. and C. N. Hanna 149,654 

Saw tooth swage, A. J. McCollum. 149,667 

Sawing machine, circular, O. A. Dean 149,643 

SawlnR machine, wood, J. L. Forker 149,736 

Screw blank feeder, W. Aiken 149,687 

Screwdriver, W.S.Kyle 149,587 

Screw threading chuck, W. Aiken 149,626 

Screws, making metal, C. \1. Spencer (r) .'i.836 

Sepirator,graln, H.S. Jewell 149,661 

Separator, grain, E. H. Osborn 149,785 

Sewing machine, J. and R. Blake 149,565 

Sewing machine cabinet, B. F. Loomis 149,767 

Sewing machine clutch, Blake & Davis 149.564 

Sewing machine needle setter, H. H. V. Lllley... 149,764 

Sewlngmachlne needle threader, B. P. Elliott 149,580 

Sewing machine presserfoot, O. Brewster 149,714 

-Sewlngmachlne tension, R. Blake 149,566 

Shaft coupling, W. J. Silver ... 149,793 

Shingles, living, D. Shankland 149,611 

Ships' bottoms, coating Iron, S. Williams 149,697 

Skewer extractor, H. D. Boss 149,713 

Skirt, etc .. ornamental felt, J. E. Pollard (r) 5,834 

Snow scraper. W. ThompEOn 149,619 

Snow plow,G. C. Thomas 149,618 

Soap for washlDgand bleaching, W. Johnson 149,756 

Soldering Iron, G. R. Smith 149,801 

Soldering tool, D. Weldley 149,816 

Soles, cutting rubber, G.H.Ives 149,659 

Spark extinguisher, G. D. Gordon 149,742 

Spike machine, J. J. McCartney 149,771 

spinning mule, J. Watts 149,815 

Steering vessels, E.W. Brooks 149,568 

Stone, artiflclal, J. L.Rowland 149,662 

Stove, H. Sprague 149,80a 

Straw board coating, Sachs e£ aZ 149,684 

Sugar, manufacture of, Duncan etal 149.731 

Suspender, I. B. Curtis 149,727 

Telegraph Insulators, C. L. Le Baron 149,762, 149,763 

Thrashing machine separator, D.Gelser 149,741 

Toy buzz, E. L. Morris 149,596 

Toy pistol, G. Gecr 149,740 

Trap, animal, R. S. Flournoy...: 149,735 

Trigonometer, protracting, J. Lyman 149,590 

Turbine wheel casing, RIsdon & Tyler 149,607 

Twine holder. W. L Chase 149,720 

Typesetting machine, F. G. Foster 149,647 

Valve for steam pumps, J. A. Hagan 149,747 

Valve, steam slide, J. Youngman 149,82*^ 

Vehicle axle, C. M. Murch 149,779 

Vehicle hub, P. B. Watson 149,814 

Vehicle spring, C. M. Murch 149,777 

Vehicle wheel, R. .\I. Buchanan 149.716 

Vehicle wheel, J. B.WIthey 149,699 

Vehicle wheel hub, J. V. Woolsey 149,625 

Veneers, cutting, W. Ellis 149,732 

Violin attachment, C. F. Albert 149,702 

Wasblngmachlne, J. B. and W. H. Cleveland... 149,576 

Washing machine, H. H. Messenger 149,592 

Washing machine, J. W. RIcker 149,606 

Washing machine, R. A.Weiss 149.817 

Washing machine, W. H. Willis 149,623 

Watch Cham hook, H. T. Salisbury 149,685 

Watch, stem windlDg, etc., H. R. L. Jones 149,757 

Watch balance spring holder, J.Shaw. 149,795 

Watch dust excluder, C. S. Moseley (r) 5,833 

Watch roller abstractor, J. Kay 149,760 

Waier closet tank, J. Griffiths 149,746 

WaterprQof compound, J. G. Haley 149,749 

Water wheel, T. N.Egery 149,646 

Water wheel. Smith & Weld 149,802 

Wheels,etc.,cuttlng the teeth of, N. E. Nash.... 149,672 

Wheelbarrow, J. A. Garver 149,757 

Whip socket, A. V. M. Sprague 149,614 

Whip stock, N. H.Bell 149,710 

Whip stock covering, H. J. Bush 149,571 

Windmill, C. A. Fargo 149,581 

Windmill, Rue & Mann 149,793 

Window screen, C. May 149,770 

Wire, straightening, F. W. Mallet 149,666 

Wrench, adjustable pipe, H.E. Acker 149.559 

Wrench, pipe, A. Collls 149,646 

Wrist covering spring retainer, T. F. Ollphant. .. 149,784 

APPLICATIONS FOR EXTENSION. 
Applications have been duly filed andare now pendlUR 
for the extension of the followingLetters Patent. Hear- 
ings upon the respective applications are appointed l^or 
the days hereinafter mentioned ; 
29,137.— Cab Couoh.— W. A. Brown. Jnly 1. 
29,162 — PLOW.— L. Greene. July 1. 
29,180.— Hoisting Appabatus.- J. Lemman. Julyl. 
29.218.— SpbisoHingb.- A. Acker. July 1. 
29,264.— Boat Lowbbing.— W. Flowers et al. July 8. 

EXTENSIONS GRANTED. 
27,898.- RsFLXOTOB.— I. P. Frlnk. ' In two divisions. 
27,901.— Habvestsb.—M. Hallenbeck. 

DISCLAI-MER. 

47,113.— Makiss Bolts.- W. J. Levis. 

DESIGNS ^TENTED. 

7,365.- Tba Sbt.— J. Jepson, West Merlden, Conn. 
7,366.— Skblf Bbaoebts.— a. Tnttle, Boston, Mass. 
7,367 to 7,375.— Cabpits.— J.T. Webiter,Phlladelpbla,Pa. 
7,376.— TxA But.- D. C. Wilcox, West Merlden, Conn. 
7,377.— Spoon HASDLX.—B.D.Belderhaie, New Torkclty 
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7,378.— DooB KiroB, BTO.— B. Mallory, New HaTen, Conn 
7.S79.— BuBiAL Caskxt.— W. M. Rbld, Amsterdam. N. Y. 
7,380.— PiOTUBX Fbams.— M.J. Rice, Boston, MaBB. 
7,881.— Wbathbb Vakx.- a. Simon, Jersey City, N. J. 

TRADE MARKS REGISTERED. 

1,716.— Bbaids. BTO.— Arnold et al.. New York city. 
1,717.— CatabbhMbdioivx.— J.E.Dotch, New York city. 
1,71^.— LiQDOES.— E. C. Hazard & Co., New York city. 
1.719.— FxBTiLizBB.— J. Horner, Jr., Baltimore, Md. 
1,720.- PxTBOLBTJM PBODuoT.— E. F. Houffhton & Co.( 

Pblladelpbla, Pa. 
1,721.- PioTuBBS, BTC— PelTce etal.. New Bedford, Mass. 
1,722.— GiK.— Richardson etal., Cincinnati, O. 
1,723.— Hats.- S. Shethar& Co., New York city. 
1,724.— WoBM Pboof Paint.— J. D. Stanley,Wllmlnston, 

N. C. 
1,725.— TVhibey.— Anderson Distillery Co., Loal8TUls,Ry. 
1,726.— Fbbtilizbbs.— Walton & Co., Wilmington, Del. 



SCHEDIJL.E OF PATENT FEES. 

On each Caveat SlO 

On each Trade Mark S35 

On filing each application for a Patent (17 years). 815 

On Issuing each original Patent 8^20 

On appeal to £zamlners-ln-Chlef 810 

On appeal to Commissioner of Patents 830 

On application tor Reissue 830 

On application for Extension of Patent 850 

On granting the Extension 850 

On filing a Disclaimer 810 

On an application for Design (3K years) 810 

On application for Design (7 years) 815 

Onappllcatlon for Design (14years) 830 



S,322.—A.Wynne, Indiana, Indiana coanty. Pa. Improve 
ments on fireplaces, called "Wynne's Fire Grate." 

April 16. 1874. 

3,823.- A. Smeaton, Quebec, P. Q. ImproTements on 
tailors' squares, called "Smeaton's Oblong Tailors' 
Square." Apill 16, 1868. 

3,324.- M. Day, Jr., Mansfield, Richland county. ImprOTC- 
ments in electric lights. April 16, 1874. 

3.325.— J. H. Bean and W. H. Fisher, Cincinnati, 0.. n.3. 
Improvements In hemmer attachments for sewing 
mafiblnes, called "Bean's Hemmer Attachments for 
Sewing Machines." April 17, 1874. 

3.326.- R. Mackenzie, Montreal, P. Q., assignee of W. 
Perry, Jr., same place. Improrements on machine for 
making spiral springs, called " Perry*s Spiral Spring 
Machine." April 17, 1874. 

3,327.- J. M. Wllders,CroxtonKerrlal, Leicester county, 
Eng. Improvements on thrashing machines, called 
*' WUder's Improved Thrashing Machine." April 17, 
1874. 

3,328.- B. H. Brown, J. M. Caller, and W. A. Perkins, 
Salem, Essex county, Mass.; J. A. Enos, Peabody, 
Essex county, Mass.; and O.C. Smith, Ipswich, Essex 
couDty, Mass. Improvements on lealher-dresslng ma| 
chines, called"The Union Leather Wblcenlngand BuflT 
In^ Machine." April 17, 1874. 



CANADIAN PATENTS. 

List op Patents Granted in Gaitada, 
April 15 to April 17, 1874. 

3,294.- J. H. Thorp, Chicago, Cook county, III., U. S*. 
Portable burglar alarms, called " Thorp's Revolving 
Belland Taper LlghtlngBarglar Alarm." AprP 15.1874. 

3,295.— T. K. Rnapp, DansvUle, Livingston county, N.T. 
Knife and scissors sharpener comblned,called "Knapp's 
Knife and Scissors Starpener Combined." April 15, 
1S74. 

3,296.- T. K. Knapp, DansvlUe, Livingston county, N. T. 
Improvements In mops, called "Knapp's Improved 
Mop." April 15, 1874. 

3,297.— T. Piper, Hamilton, Weniworth county. Ont. 
Improvements In clutchlUK devices for driving sewing 
n.acblnes, called " Piper's Improved Clutching Device 
for Driving Sewing Machines." April 16, 1874. 

3,298.- R. Porter, Bothwell, Kent county, Ont. Machine 
or auger for boring pumps and other tubing, called 
"Porter's Improved Hollow Auger." April 16,1874. 

3.2S9.— B. L. Rowley, New Britain, Hartford county, Ct. 
Improvements on bridle bits, called " Rowley's Bridle 
Bit." April 16. 1874. 

3,300.- T.T. Pearson and C. A. McLane, Hopewell Cor- 
ner, Albert county, N. B. Steam generator, called 
"Penrson's Magic Steam Generator." April 16, 1874. 

S.S01.—H. Macklnnon, Toronto, York county, Ont. Im. 
provements on coal oil cooking stoves, called " The 
Novelty Stove." April 16, 1874. 

3,302.— I. Bilks and J. C. Jouffray, Montreal, P. Q. Com- 
position of matter, to wit, an effervescent drlnk,called 
"Ginger Porter or Ginger Stout." April 16, 1874. 

3,SC3 — T. Robertson, Toronto, York county, Oat. Ma- 
chine for shaping lozenges, called "Robertson's Lo- 
zenge shaping Machine." April 16, 1874. 

3,S04.— C. R. Sheltou, New Haven, New Haven county. 
Conn ., U. S. Improvements on driving whips, called 
"Shelton's Driving Whip." April 16, 1874. 

3,305.— R. G. Little, Halifax, Halifax county, N. S. Im. 
provements In churns, called " The Dairymaid's 
Friend." April 16, 1874. 

3,306.— A. Thomson, Hamilton, Wentworth county, Ont, 
Improvements In the draft power of plows and other 
agricultural Implements, called " Thomson's Exten- 
sion Swivel." April 16. 1874. 

3,307.- G. Boucher de BouchervlUe, Quebec, P. Q. Ar- 
rangement simple et facile autant que sur et commode 
d'attacber nne corde et de sortlr de la fen^tre d'un 
^tage superleur, pour descendre en cas d'lucendle, 
sans etre expose k se f rotter aux asperlt^s du mur on 
& se hurter aux sallies de la battsse, an moyen d'an 
crochet et d'un gond. (New mode of using a rope 
and hook to escape by wlndows-or other openings of 
any buildings In case of fire, called "Crochet Projec- 
teur."J April 16, 1874. 

3,308.— D. D. Tcnnant, Yonge Itownshfp, Leeds county, 
Ont. Improvements on hand seed sower, called Ten- 
nant's Hand Sower." April 16, 1874. 

3.309.- D. 0. McDonald and I. B. Gordon, Rushford, 
Alleghany county. N. Y. Improvements in horse hay 
forks,called"McDonald & Gordon's Boss Horse Hay 
Fork." April 16, 1874." 

S,St0.— E. Marshal), lola, Allen county, Kan., U. S. 
Improvements on washing machines, called "Mar- 
shall's Washing Machine." April 16, 1874. 

3.311.- A. Strain, Greenfield, Highland county, O. Im- 
provements on car couplings, called "Strain's Im- 
proved Car Coupling." April 16, 1874. 

: 3,312.- [. Hanrahan, Ottawa, Carleton county, Ont. Im 
provement on rock drills, called *Hanrahan's Rock 
Drill." April 16.1874. 

3,313.-1. G. Covey, St. John's. N. B. Improvements on 
coal oil lamp stoves, called "Covey's Lamp Stove." 
April 16, 1874. 

3,814.- U. B. PettengUl, Hebron, Oxford county, Me., 
n. S. Improvements on kitchen Implements, called 
"Berry's Kitchen Implement." April 16, 1874. 

3,315.— W. A. White, Toronto, Ont., assignee of J. F. 
Ross, same place. Clothes bracket, called "The Dou- 
ble Bracket Clothes Dryer." April 16,1874. 

3,316.— E. A. Smith and E. H. Roberts. Toronto, York 
county, Ont. Burglar-proof lock sltachment, called 
" smith ft Roberts' Burglar-Proof Lock Attachment." 
April 16, 1874. 

3,317.— I. B. CamyrS, Montreal, Can. Improvements on 
boilers for washing clothes by steam, called "Camy- 
re's Combined Steam Washer and Rlnser." April 16, 

1874. 

3,318.-1. Gray and H. F. Teeter, Teetervllle, Ont. Im- 
provements on springs for all kinds of vehicles, called 
"Gray's Improved Elliptic Spring." April 16, 1874. 

3.319.— C. Parker, assignee of G. Geer and O.I. Range, all 
of Merlden, New kaven county. Conn. Improvements 
on bootjacks, called " The Parker Adjustable Boot- 
jack." April 16, 1874. 

3,320.- C. Lockman, J. M. Davles, and A. Hammond 
Hamilton, Wentworth county, Ont. Device for unit- 
ing strips of clotb,rags, selvage, etc., for rag carpets, 
called "The Ladles' Favorite Rag Carpet Joiner." 
April 16,1374. 

8,321.— A. F. Bumham, Borough of York, York county. 
Pa., n. S. Improvements on turbine water wheels 
called "N. F. Burnham's 1874 Turbine Water Wheel.*' 
April 16, 1874. 
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Back Pave ....... 81.08 a line. 

Inside Pave- ...... 75 cents a line. 

EngravinQB may head odvtrtisenuntB at the same rate per 
line, by measurement, as the letterpress. Advertisements 
must be received at publication otflc€ as early as Friday 
morning to appear in next issue. 
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MALL STEAM ENGINES by J. H. Waite 
& Co.. Worcester, Mass. 



5,000 

Address N. 



AGENTS WANTED. Samples sent free 

tivmall. Two new artlcl 
H. WHITE, Newark, N 



liv mall. Two new articles, saleable as flour. 



HowTo Paint 



A New Work for the ose of Farmers, Tradesmen, Me- 
chanics, and Merchants. A plain Common.seDBe state- 
ment 01 the Methods employed by Painters In Plain and 
Fancy Pamtlnp of every description, with Directions 
for mixing and applying all kinds of Faints. Fancy 
cloth, by mall, prepaid, II. It will save Ten Times its 
Coat In a single season, as It virtually makes •' EVERY 
MAN HIS OWN PAINTER." Address 8. B. WELLS, 
Publisher, 389 Broadway. New York. State ik what 

PAFBB TOU SAW THIS ADTEBTISIKaNT. 




WEAVER'S 

COMBINED CIRCULAB <k 
SCROLL SAWING. BOR- 
INO,PLANTNO. AND SUR- 
FACE UOULDINQ MA- 
CBINES. 
They can oe driven by hand, 
when other motive power is 
not available. Hundreds are 
being operated so. Mannfac- 
tured at the "QBBENWICH 
MACHINE WORKS." Green- 
wich, Washington Co,, N.T. 



Cottage Color Faints, 

Ground In Oil, 50c., tl, tl.SO per gal. Pat. Petroleum 
Linseed UU works like boiled Linseed Oil in all paints, 
50c. agal. Imperial Varnlth, tl per gal. Canada Spirits 
Turpentine, 40c. a gal. ,Engllsu Boof Paint In Oil, ready 
to Paint, 50c. a gal. Liquid Slate Roof Paint In 011,»1 
per gal. NEW YORK CITY OIL CO., Sole Agents. 
tV Sendfor Cards of Colors, Testimonials, Ac. 



SASH, Planing, and Lumber Factories can 
add valuable article to sales, by Manuf act'r and Me- 
ihanics Eitenslon and Fruit Ladders. Thousands In 
use. Rights very low. TURNER, 49 Nth.Sddt.,Phila..Fa. 




Small Toela of all kinds- also GEAR WHEELS, parts 
of MODF,LS, and materials of all kinds. Castings of 
Small Lathes, Engines. Slide Reats.&c. Catalogues free. 
GOODNOW k WIGHTMAN.23 Corahill, Boston, Mass. 



BOYD & CHASE, N.y. City, the largest fac- 
tory in the world for preparing Arkansas£Washita 
0)1 Stone for Mechanical purposes. Send for Circular. 



PATENTS 



The publishers of the Soixntifio Ahxbioak' hare 
acted as solicitors of patents In the United States and 
forclgncountrlesfermore than one quarters of a cen- 
sury. More than rirxT thousand Inventors bare 
availed themselves of their services. All patents se- 
cured through this agencyrecelvea special notice in the 
SoibntifioAhxbioah, which frequently attracts pur- 
chasers for the patent. 
Inventions examlned,and advlceas to patentability free 
Patents obtained in the best manner, and with as lit- 
tle delay as possible. 

Caveats prepared from either model or drawings, and 
filed m the Patent Oflice at short notice. 

Special examinations as to the patentability of Inven- 
tions made, at the Patent Office, on receipt of model or 
drawing and description; cost for this search and re- 
port, $5. 

Trade Marks.— The necessary papers for securing 
protection to manufacturers and merchants in this 
country and abroad are prepared at this office . 

Design Patents, for protecting artists and designers 
of any new ornamental work, are quickly and cheaply 
obtained through this office. 

Copyrights obtained. 

Foreign Patents are solicited in all countries where 
patent laws exist. Pamphlets, containing the cost and 
full particulars, mailed on application. 

Canada Patents.— Canada is one of the best countries 
or patents. The cost depends upon the length of time 
for which a patent Is desired. Full particulars by mall 
on application. 

We shall be happy to confer with inventors, examine 
their models and drawings, and advise with them as to 
obtaining patents without consultation fee. For every 
kind of Information pertaining to patents, at home or 
abroad. 

3endforpamphlet,110pageB, containing lawsandfnll 
directions for obtaining patents. Address 
QIIJNN &, C0.» 
PubUshers SCIENTIFIC AMERICAN, 
37 Park Row, N. T. 

B&AiroB Offiob— Oomer F and 7th StreetSi 
Waabngton, D. C. 



ELECTRIC BELLS^ 

FOR SIGNALS AND CALLS TO ROOMS. OFFICES. 
OUTBUILDINGS, ETC., AT LARGE MANUFAC- 
TORIES. RAILWAY STATIONS, HOTELS, AND 
RESIDENCES. 
All sizes furnished complete and ready for operation- 
wlth wire, material?, &nd baving Batteries capable of run, 
ning six months at a time without attention. Battx- 
EIE8 AiTD Magnets of any reOuired power for all uses 

CHAMPION LEARNER'S TELEGRAPH APPARA- 
TUS, for Students of Telegraphy, furnished complete 
with all necespary— Battery, chemicals, wire. Book of 
Instruction In Practical Telegraphy. A first class outfit 
at a very low price. Telegraph Apparatus of all descrip- 
tions. Catalogues furnisbed upon application , 

PABTRICK, BUIOJELL & CO., 

38 Soutn 4th St., Philadelphia, Pa. 



DBEDQES FOB SALE. 

-One of 2^ cubic yards and one of lii yards cannclty, 
nearly new, with JOHN B. WOOD'S PATENT 
CliAM SHEIili BUi;KKT. Uredires of any size 
built to order. JOHN B. WOOD, 390 Third St., South 
Brooklyn, N.Y. 

ACHINE SHOP OWJSIE-RS will commu- 

nlcate with advertiser for business arrangement 

tor ouilding Machinery In constant demand at largo 

profits. FRANKLIN, 538 P.O., Jersey City. 
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^ PIPES 

I BOILERS 



WITH 

THE 



IBON-CLAD 

Vegetable 

FELTING, 



The BEST NON-CONOUCTOB In the WOBID. 

VEGETABLE FELTING CO., 
Send for Circular. 73 Beekhav St., New Yobe. 



1^ JTIST PUBLISHED. .Ml 

Riddell's Alechanlc's GrORraphy. Forthe use 
of Workmen in Wood, Stone, and Metals. Illustrated 
by fifty lar^e plates, iDCludtngsereral exp'anatory card- 
board models that can be readily put together, ebowing 
the principles of construction In a new and uovel man- 
ner. By Robert Rlddell, author of "Hind RalliDK&im- 
pliflpd," " The Carpenter and Joiner," etc. 1 volume, 
quarto,cloth. Price fS. 

Roper'fl Hand Book orthe LocomotlTe, includ- 
ing the Construction, Running aod Management of Lo- 
comotive iilnglnes and Boilers. WI> h Illustrations. By 
Stephen Roper.EDglneer. 18mo., Morocco tnck. (Pocket 
Form.) Price 13.50. 

Roper's Catechism of Steam Engines' and 
8team Boilers. Third Edition. Revised. (Pocket 
Form.) Price tl, 

Riddeirs Practical Carpenter and Joiner. 

ContalnlufFS2 plate 8,8 ofwiilch are on card-board moun- 
ted on linen, Bhowlngactual construction (which can be 
understood by any one). An entirely new work. One 
volume, fol|o, cloth. Price $10. 

Rlddeli's New Elements of Hand Ralllnar. 
Revised edition, containing fortv-oue Plates. Tbewhole 

f[lvlnea complete elucldatTonoi the Art of Stalr-Bulld- 
ng. iDne volume, folio, cloth. Price $7. 

Trnntvrlne's CItH Ensineer'a Pocket Book. 

By John C. Trautwlne, C. E. Third edition. Eighth 
(Aowaand, revised. (Pocket Form.) Price t5. 

Trautwlne's Field Practice of Laylnff out 
Circular Curves lor Railroads. (Pocket Form.) 
12mo. Morocco tuck. Ninth Edition. BeViSed and En- 
larged. Price 82. 

Trantwine*a New method of Calculating the 
Cubic Coutents of Excavations and Embank- 
ments, by the aid of diagrams; together with direc- 
tions for estlmatlnethe cost ot earthwork. Filth Edi- 
tion. Completely Eevised and Enlarged. 8vo. Cloth. 
Price $2. 

Overman's Mechanics for the HI ill w^ right* 
Engineer, Machinist, Civil Engineer, and Architect. By 
Frederick Overman. isO Illustrations. Price $1.50. 

^r* For sale by booksellers generally, or sent upon 
receipt of the price. 

CLAXTON, REM8EN db RAFFELFIKGES 

PUBLISBXBB, PBILADSLPHIA, Pa . 



AMERICAN IRON TRADE MANUAL. 
JOHN WILEY & SON, 15 Astor Place, New York, 
have nearly readv 

WILErS AMERICAN IRON TRADE MANUAL. 
By Thomas Uunlap. 
1 Vol., 4to, containing nearly 700 pages, with Illustra- 
tions. Cloth. $T50. 
SUPPLIED ONLY TO SUBSCRIBERS. 

This volume will contain a history of the various 
branches of the Iron buslnesp, from the Iron ore regions 
of the United States to a descriptive directory of the 
steam-engine, machinery, and general Iron works of the 
country. The various blast furnaces, rolling mills, Bes- 
semer and crucible steel works, of the different States 
are described, wlih their locality, character, and annual 
capacity of product. In addlrlon, the locomotive works, 
car and car-wheel wsrks.lron bridge workB, pipe works, 
and Iron-ship yard sof the country are fully noted. The 
directory of steam-enelne and machine works contains 
acomplfte enumeration of all the establishments of this 
kind in the country, Ineludlng, also, the agrlcnlcural, 
tool, and hardware works and iron loucderles Tbe trea- 
tise on the iron ore regions gtvfs tbe locality, character, 
and ex^^ent, with the commercial value or the various 
Iron ores at the difl'erent points of development. The 
latest statistical Infuimatiun as to the Iron Industry in 
18731s appended, the whole furnishing a valuable work 
of reference to every branch of the Iron trade. Speci- 
men pages win be mailed gratis and subscriptions re 
celvedanabove. The work will be dflivered in the or 
der of subscription, and Is to be paid lor on delivery. 



THE 



Strap File and Binder, 

ADAPTED FOR THE SCIENTIFIC AMERICAN 
AND OTHER ILLUSTRATED PAPERS. 

This File and Binder coDBlsts simply of stiff covers 1 
cloth, with a flexible back, and broad heavy leather strap 
across the back at the top aod bottom of the inside, be- 
tween which are stretched stout cords, for holding six 
or twelve months' nambers of a weekly periodical, as 
Illustrated by the following cut ; 




The File is used Dy merely opening a paper to its cen 
tral fold, and slippInK one side under the first vacant 
cord ou the right, allowing the cord to rest In the cen- 
terof the fold. 

For the convenience of our suhscrihera, we have had a 
supply of Files constructed as above, holding fifty-two 
papers, and lettered " Soikktifio Amxbioab" In gilt on 
the side. 

Price at this Office »1.86 

" by mail, postage prepaid 1.50 

Address and remit 

MI7NN & CO.. 

publishers scientific american 
37 Park Row, New York. 



BEMOVAL. 

L. ft J. W. FEUCHTWANOEB, Chemists and Manu- 
facturers of Silicates, Soluble Glau, etc., have removed 
to 180 Fulton St., New York. 
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BAIRD'S 




ADYfiRTiaEBS ! Send tweDty-flve cents to G^BO. F- 
ROWBLL & CO., 41 Park Row, New Tork, for their 
Pamphlet oj cm« Aundred paj7««, cuntalnlDRllHts of 3,000 
newspapers, and estimates showing cost of advertising. 



MAGNETS— Permanent Steel Magnets 

of any form or size, made to order by F. C. BEACH 
ft CO ^ 263 Broadway, New York, Makers of the cel- 
ebrated Tom Thamb and Miniature Telegraph Instrn- 
meats. 



P.VTTIJIX'r 



FOR PRACTICAL MEN. 



Mt new, revised and enlarged Catalogue of PRACTI- 
CAL AND SCIENTIFIC BOOKS— 96 pages, 8T0.— will be 
sent, free of postage, to any one who will favor me with 
his address. 

jgr The above, or any of my Books, sent by mail, free 
of vostage, at the pabllcatlon prices. 

My new ana enlargen CATAL,OODE OF PRACTICAL 
A.SU SCIENTIFIC BOOKS— 96 pages, Svo.— sent, free of 
postage, to any one who will furntsn hl&adoreM. 
HENRY CABBY BAIED. 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 

Todd & Kafferty Machine Co. 

MANUFACTURERS OF 
The celODrated Greene Variable Cut-OfTBnglne; Lowe's 
Patent Tubular and Flue Boilers: Plain Slide valve Sta- 
tloBary, Hoisting, and Portable Bnglnes. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, &c. : Silk, 
Tow, Oakum, Bagglng,Rope, Flax, and Hemp Machinery. 
Agents for the New Haven Manufacturing Co.'i Machin- 
ists' Tools ; for Judson's Governors andStop- Valves : 
Sturtevant Blowers; and Differential PuUeT-Blocks. 
WAREROOMS, 10 BARCLAY ST., ITEW YORK. 
WORKS. PATRB80N. NEW JBRSKT. 
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SHAFTING. 



The fact that thii Shafting nas 1Q per cent greater 
strength, a finer finish, andls truer to gage,than any other 
In use, renders It undoubtedly the most economical. We 
are also the sole manufacturers of the Cxlkbxatxp Col- 
lins Pat. CoupLiNa, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price lists nulled on appU- 
nUon to JONES ft LAUGHLINS, 

Try itreel, iA and Dd avenues, Plttabnrgh, Pa. 
190 8. Canal St., GHcago. 

B^Btocks of this Shafting In store and for sale by 
FULLER, DANA ft FITZ. Boston, Mass. 

GEO. PLACE ft CO^Ul Chambers itreet, H. T. 

PIBBCB ft WHAJJRa, Milwaukee. Wis. 



ENUINE CHESTER EMERY 

. _ _ ^I Reduction In Price. The great In 

* ^crSase in ine production of the Ches_terEm. 



G" 



^^/%^ eryMlne enaties us to reduce the price to 
^C ^ seven cents for grain and four cents for 
^r flours, with Important disconnts to deal- 
ers, manufacturers and larger purciiasers. The genuine 
Chester Bmerv la made from the purest and hardest crys- 
tals, and Its cutting and pollKhlng walldes are soperfor 
to any emery usedin this market, fi. V. HAUGHWOUT 
ft CO., 23 Park Place, New York. 



GREAT BARGAZN. 

The property of the Yale Iron Works, consisting of 
one machine snop 60x150 ft, Baseme.nt two floors and 
attic with new engine and boiler, Shafting, lools, etc. 
all III riinnlng order, suitable for manufacturing En- 
gines, Tools, Ic. Also one Foundry Building !i8K«t.xl50 
ft with two Cupolas, crane, flasks, scales, and every 
thing complete for doing a large iron lounnry business. 
The"ulldiDg8 are Brick situateaon the cornersof Chape 
St.,«ftebusine8BStreet of the city. The buildings will 
be sold separate or together, with or wltnout the ma- 
chinery. Also, large assortment of engines and tools 
ready for delivery. All things considered, this Is a 
chance of a lifetime for a most profitable Investment. 

New Haven, Conn. H. B. BIGELOW, Assignee. 



I 



-EL BALL 




WOOD WOBEINO MACHINERY. 

For Planing Mills, Car Shops, Sash, Blind and Door Ma 
kers, Ac, &c. Send for Illustrated Catalogue and price 
list, li'actory, at Worcester, Mass. Salesroom, at 121 
Chambers & 103 Reade Sts., New York. 



E. Iff. MAYO'S PAT, BOLT CUTTER. 

| y~Send for Illustrated Circular, Cincinnati, Ohio. 

MOORE'S REVOLVING BLADE SCROLL 
Sawing Machine— The best In the world. Send for 
circular. CHAS. D. MOORE, Agent, Lawrence, Mass. 



HEMP MACHINE. 

The Ketll patent on Hemp Macbme Is offered for sale 
on very reasonable terms. It Is a valuable Invention ; 
but the patentee is dead, ana his family are anxious to 
realize. Address, for terms and ottier particulars, 

CAPr. J. F. (iEIQER, &ey West, Fla. 



REAL GENTLEMAN may see himself 

In the May Number PHRENOLOGICAL JOUR- 

_ Aiv. Now Ready. Also, Charles Sumner, Sir Bartle 
Frere, wit.i portraits ; Latin and Teutonic Bacts ; Deep 
Sea hlfe ; How to Govern and Train a Child; A Study of 
Faces ; Horse Physiognomy, etc. Only 30 cents, or fS a 
-ear. Kewsmen have It. Address S. R. WELLS, 389 
roadway, New York. 



Bi 



RiUiiAKDSU^, MM^.KIAM a (JO. 
Manafacturen of the latest Improved Patent Dan- 
els' and Woodworth Planing Machines, Matching, Sasl 
and molding, Tenoning, Morllslng, Boring, Shaping, Ver 
tlcal, and Circular Be-sawlng Machines, Baw Mills. Saw 
Arbors, BcroU Bawi. Railway, Cutoff, and BlMftir Ma^ 
chines. Spoke and wood Turning Lfttlies,and rartoui 
other idnds of Wood-working Machinery. Catalogues 
and price lists smt on application. Mannfactoir. Wor 
cester, Mass. Warehouse 107 LlbertT st. New rdrk. 17 



JOHN G. ROLLINS d CO., 
AMERICAN MERCHANTS, LONDON, ENG„ 

Ten years established In London, and extensively 
knownas Agenxsof leading Amegioan Maaafaecnrers 
of Machinery, Hardware, and Tools, with large connec- 
tions at home and abroad, offer to consigners and cor- 
respondents the services of this established London 
House for the lale of American Manufaeturea. Messrs. 
Rolhna & Co. have a large store on King William street, 
near London Bridge, for the display of all Merchandise, 
as well as Wholesale Warehouses, andhead office at Old 
Swan Wharf, Thames River side, for landing and storage 
of goods, and arefully prepared to accept additional 
agencies for special Machinery, Tools,etc., for which 
tnelr present staff of experienced canvassers and travel- 
ers throughout the British Isles, Continent of Europe, 
English Colonies, as well as other foreign countries, 
are particularly well qualified to Introduce. 

Auv Information desired will be cheerfullv furnished 
by addressing John G. Rollins & Co , Old Swan Wharf, 
Upper Thames street, London, E. C, or their American 
Agents (for nearly 50 years established for the sale and 
export abroad of all goods of American Manufacture). 
GEO. H. GRAY & DANFORTH, 
48 India St., Boston, Mass 



NEXT JULY, A WELL KNOWN FIRM 
of Engineers and Machinery Agents, with large 
connections at home and abroad, wlU open a ground- 
floor Warehouse, having windows fronting Queen Vic- 
toria Street and Cannon Street, London, E.C. The firm 
Is prepared to accent the agency for special machinery, 
tools, etc., and to exhibit a choice selection of these 
and of working models. Advertlzers'traveleri canvass 
Great Britain and the whole of Europe. For terms, 
apply to W. P., Box 773 New York City. 



PAGE'S Water Flame Coal Lime Kiln,with 
coal or wood. No 1 Soft White Lime or Cement 
with use of water. C.D.PAGE.Patentee.Rochester.N.Y 



MACHINERY. 

WOOD AND IRON WORKING, 

Specialties from new and Improved patterns. 
Planing and Matching Macnlaes, Rotsrr Bed, Panel 
Buzz and Daniels Planers, Saw Benches, Band Saws. 
BUSS & BRADLEY, 59 Sudbury St.,BoBton, Mus. 



OHINGLBAND BARBEL MACHINBBT.— 
O Improved Lair'a Patent SMsgle and Heading Ma- 
cbliie, simplest and best Is use. Also, Shingle Heading 
ana Stare Jointers, Stave Eouallzen, Heading Flanere, 
Turners, Ac. Address TRBVOB * Co. Lockport, N. Y. 



^K o (bOA perdajathome. Terms Free. Address 
^O f ij)u\J Quo. STPtBoif A Co., Portland, Maine. 



POET ABLE STEAM ENGINES, COMBIN- 
Ing the maximum of efflcfencv, dKrablMtj and econ- 
omy, with the mlulmnm of weight and price. Thev are 
widely and favorably Icnown, more than 1,000 bemg In 
use. All warranted satisfactory or no sale. Descriptive 
eliculara sent on application. Address 

THK J. C. HOADLBY CO. Lawranoo. Msw 



IRON BRIDGES— Clabkb, Rkbvbb & Co., 
PHCENIXVILLB BRIDGE WORKS. Office, 410 Wal- 
nut Street, Philadelphia. Pa. 

Specialties— Accurate Workmansbip— Phoenix columns 
—use of double refined Iron. No welds. All work 
done on the premises, from ore to finished bridges. 
Illustrated Album mailed o n receipt of 75 cents. 



WOODBURY'S PATENT 

Plaimng and MatcMng 

and Melding Machmes, Qray ft Weod's Planers, BeU-olllng 
Saw Arbon. and other wood working machinery. 

S. A. WOODS, J W Liberty street, N. Y. ; 

Bend for Clrcnlan . I tt Sudbarv street, Boston. 



f^ LASS l/fOULDS for Fruit Jars, Lamps, 
VXBottles,lu. InkStands,etc..made bvH. BROOKE), 
ISyearaCoR. White axu CsntebStb., Jy.Y. For any 
thing new in glass you will require a mould (or die). 

tar PabHOVLab ATTMinoir p«ild to MOITLOS fot 
INVENTORS. Send model or drawing ; laclose Itiait. 




BLAKS'S PATSiTT 

Stone and Ore Breaker 

Crushes all hard and brittle substances to 

any reaalred size. Also , any kind of 

Stoitb for BOADB and for Conobkte, &c. 

Address BI^EJ: CRUSHER CO., 

New Haven. Conn. 



LATHE & MORSE TOOL CO,, 

Worcester, Masp., Manofacturers of 

MACHINISTS' TOOLS 

Lathes, Planers. Drills, dee., See. 



Machinery, 

©n Working of everyklnd. 

Bnbber Belting. Emery Wheels. Babbitt Metal, &c. 

Sturtevant Blowers. 

Of every ilxe and description constantly on nand. 

Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 

on hand in large quantities, furnished in any lengths up 

to H ft. Also, Pat. COBpling and Self-olllng ad|ustablr 

Hangers, pnlleys, etc. GBOBOB PLACE & Co., 

ra Chamhers Street, <s 103 Reade Street, Now York. 



P. BLAISDELL & CO 

Worcester. MaMi.f 

Manufacturers of the Blalsdell Patent Upright Drills 
aifd other first-class Machinists' Tools. 



Niagara Steam Bump. 

CHAB. B. EABDICK, 



33 Adams St., Brooklyn. N. Y. 



HAND SAW MILL— SELF-FEEDING.— 
1 man do work of 3 men guaranteed. Slit 3-lnch 
timber with ease. Send for Circular, 

L. B. COXE & CO., 197 Water St., N. Y 



THE JOHN BARDICK 

Niagara Steam Pump. 

HUBBARD & ALLER, Brooklyn, N.Y. 



pniircHiirQ 

DaOF FaSSSES. Uiddlstowv. Contt. 



Forthe Best and Cbean 

rat Address THB STILE 



BOILERS AND PIPES COVERED 

Witt " ASBESTOS FELTnf O :" save! twenty-five per cent. In fuel. Bend for clrculart. 

A8BB8T08 FBLTING COMPANY, 

Nos. IK, Sia, 9B0, and 8K Front Street, New York. |V Asbestos in all qnantltles and qualities for sale. 



ons'n^^y^! 

KG. 348 BBoA^SV Sf^%&.^»- 



Eatablished 1S58 




TRADE MAItE FATESTED. 



The best and cbeapeat Paint in tbe 
vrorld for Iron, Tin or WckmI. For sale by 
the Trade everywhere. PRTNCE'ii SfETALLIO 
PAINT CO.. Manuftcturers, 96 Cedar St., New York. 

C AUTIO?f»— Purohasere and coneumers are cau- 
tioned against imitations of our Mbtaixio Paint. 
AU genuine PRINCE'S METALLIC PAINT will 
bear oar name and trade mark on each and everjr 
pacliage. Send for a circular. 



iTONi SAWING lACHINEST 

Merrlman's Patent. Also, Hand and Steam 

fDERRIGES & TRAVELLERS, 

THOMAS B0S8, Rut]f.nd, Vt. 




Buy the " Gfreenfleia" Planes, 
the "Diamond" lrons,the"5a77i- 
merea" Plow Bits, the Patent 
'* Concave" Ox Shoes. The best 
sndcA0ap««t. Address, for Cata- 
logue. GKEENPIELD TOOL 
CO., Oreenfield, Mass. 



PERFECTION OF SPEED ON WATER 
WHEELS secured by the notary Hydraulic Gover- 
nor, under all possible conditions. Never falls. Under 
extreme changes, it operates the entire gate in ten sec- 
onds. Warranty unlimited. No pay till tested. JOHN 
S. B0GEB8, Treas., 19 John Street, Boston, Mass. 





MOLDDTO, HOBTISING 

TENONING ft SHAPING 

MACHINESi 

BAND SAWS, 

SCROLL SAWS, 



Flaiiiii|& MatcMiig 

ForRAiLBoAi>, Cab, and Aobt 

,_ OULTTJBAL SHOPS. &C 

^"Superior to any In u 

J. A. FAY & CO. 



CtKoiinrATi, Ohio. 



MURDER 



will out ! Truth Triumphant I Agent 
old and young, male and female, make 
more money selling oar French and 
American JEWELKY, BOOKS & GAMES, than at any 
thing else. Greatest Inducements to Agents and pur- 
chasers. Catalognes, Terms, and full particulars, sent 
FKEE to all. Address 

P. O. VICKERY, Ausnsta, Maine. 



POWEIJ 




Superior to any modifi- 
cation of the trip ham- 
J mer. Simple, EfScient, 
kSo and Cheap. 

21 

tnl ^~ Send for Circu- 

"^' lajB and price, 
fc Address 

ff.LCIiase&Co., 

PS & 97 liibeny St., 

New York. 



WOOP-WOBKINU MACHINBBT UEN- 
eratlr. SveeUlUs), Woodworth Planenaad Rico 
anuon's ratent improTed Tenon Uai^unes. 
Centm, oomer Uaim >t_ Worceiter, Mass. 

WlTBJtlUT RUaS ft KICHARDBOB. 



FOR SALE— Four Engine Lathes, 36 inches 
swing, geared in face plate— one, 17^-f eet between 
centers, with cross leed and gearing for screw cutting, 
made by Wood, Light ft Co., Worcester, Mass.— three, B 
feet between centers, made by Hewes ft Phillips, IJew- 
ark. N. J. Counter shafts and steady rests complete 
with all the latnea. Dead about eight months turning 
steal tubes of Illinois and St. Louis Bridge, and in first 
claw condition. Weight about 7,000 lbs. each. 

Alio, tbe snperJor OKMttiiw Machine of the Illinois 
and St. Louis Bridge Oo. : a very accurate and reliable 



machine, adapted to all forms of tests, and of lOO tuns 
capacity. AU si.ld tor want of further use. Apply t( 
JOHN A. NICBOLS, Keystone Bridge Company,HttB 



burgh. Pa. 



SVKMITTi DllilS ft's.criSfizr-iL'i 

klUilMylJj complete onTriTS for Clothing 
Stsnoils and Key Checks, with which young men are 
making from U to tvO a day. Bend (or catalogue and 
samples to B3(.8PBXCER.117HanoTerSt.Joston Mas*. 



WHAIiBN TCRBINC. No rlUs to pnrcbaver. 
Pamphlet sent tree. Sbtb Whaudt, Ballaton BtM, M. IT. 



MOUlng Mftcliliies. 



Of allstyles and alaea, (romeou to lOJUO lbs. Universal, 

— -■- '--■-- " nd Ci ~ ■ 

. -n 

^ „ACHJKE 

at Hyde Park, Mass. 



Plain, Index. Gear and Cam Catting. Mill Grinders. 
Mllis made to order. Index Plates drilled. BBaiNARD 

Miti -* - - - 



LLmg MAGBI 



SCO. ,131 Milk St. .Boston. Works 



SABB/rrAf£rAL. 



JDealeni unu Consumers Hcud foT 
prieea to tlie 9lHnar«etar«rs. 

VANDUZEN & TIFT. lOB t. 21 St.. CINCINNATI. 
^F" Please mention this paper. 



BUBBK'S WATCHMAN'S TIMii u^ 
TBCTOR.— Important for al. large Oorporatlom 
and Mannfactnrlug cencemB— capaole of controlling 
with tbe utmost accuracy the motion of a watchman oi 

eatrolman, as the same reaches dlfierent stations of mi 
eat. Send for a ciicnlar. J. E. BUEBK, 

P. O. Box 1,067 Boston, Mass. 
». A.— This detector la corered by two U. S. Patents 
Parties nsing or selling these Instroments withont au- 
',hnrltv from mO wll'l bo dtalt wu,b «/uiordln(r to )aw. 



WORKING CLASS :e":rem:rymer 

home, day or evening; no capital; iDStructlons aod valu^ 
able package of goods sent free by mall. AddresStWlthGc 
retornstamp, M. rouNG & Co., 173 Greenwich at.. N.Y- 



F 



OR SALE, CHKAP— Two Steam i^ipe' 

Radiators and a lot of Steam Pipe with valTes, for 

beatlne purposes. Al&o, a lot of Gas Flpe, and other 

gfpe 01 dlflerent sizes, nhaftinp, etc. HOL-:KE MA- 
HINE CO., 279 Cherry Street, New York. 



rTTITTT^J WROUGHT 
L ^ ^ IRON 

Be A MS & Girder s 



THE Union Iron MiUa, iaiubargh. f'a. 
The attentlOk of £ng neers and Architects id called 
to our Improved Wronght-tron Beams and Girders (pat 
ented), in which the compound welds between the sleni 
and flangea, which have prored so objectionable In the 
old mode of manufacturing, are entirely avoided, we are 
prepared to furnish all sizes at terms as favorable as can 
be oDtafnedelse where. For descriptive It thograph address 
Carnegie. Klomaa & Co, Union Iron Mills, Pitts ourgh, Pa. 



HACEINEBY, 



NBW and Sd-HAMD.— 

Bend for Circular. Uhab. PLACB 
* CO. 60 Vesey «i. N-n York. 



FOR SALE— A large Root Pressure Blower, 
suitable for mine or tunnel ventilation, furnaces, 
etc. Capacity of delivery, eighty to onehundredthou- 
sandcublc feet of air per minute. HOLSEE MACHINE 
CO., 2TO Cherry Street, New York. 



183S. BCHBNCK'S PATBNT, 1871 

WOODWOBTH PLANERS 

And Ke-Sawlng Machines, Wood and Iron Working Ma> 
chlnery, Bnglnea. Boilers, etc. JOHN B. SCHENCK'S 
SONS. Matteawan. N. Y. and 118 Liberty St., New Tork 



LL KINDS OF IRON AND STEEL DROP 

FORGINQS made to order. NEW ENGLAND 

MOTOB AND MOWER CO., Danbnry, Conn. 




BOOKWAI/TER ENGINE. 

The lowbst-prlced good Engine ever 
coDStructed: Boiler and Englnemade 
of the best Charcual Iron, Compact, 
substantial, economical, and easily 
managed; Boiler, Governor. Pump, 
and all Trlmmini?s complete for run- 
ning at low price of (boxing ex- 
cepted) : 

3 Horse Power . . . $250 00 

4^ " " . . . . 300 00 

t7~ Delivered on Cars at Shops. 

JANES & FOGS, 

109 LlBZBTT STBXXT, NZW YOBX. 



N 



EW & IMPROVED PATTERNS.— MA- 
, CHINISTS' TOOLS— all slses— at low prices. 
E. GOULD, 97 to lis N. J. B. R. Ave.. Newark, N.J. 



Andrew's Patents. 

Noleelesn, Firletlon GrooTed, ar C)«aTed HoUi- 

era, auited to every ^ramt* 
Safety Store Elevators. Prevent Aeoldent, II 

Rope. Belt, and EnBlne break. 
Smeke-Barnlnc Saietr Bollerrs. 
Oacillatlnc Enslnes, Double aad Blncle, 1-St 

100-Har*e power. 
CenrrlfiiKal Fnmpa, 100 to 100,600 Gallons 

Ser IHlnnte, Beat Fnmpo In the World, pan 
[nd, 8and, Gravel, Coal, Grain, etc., with- 
out Injury, 
All Iilftbt, Simple, Durable, and Eeonomloal. 
Send for Clrcnlan. 

WM. D. ANDlvlCWB & BRO.. 

414 Water Street, New Tork. 






.§^- Sibil's 



MONEY-WAGES. 

To all having spare time; 94 to $12 a day; something new: 
pleasant: honorable; large profits ; no risks; home or 
abroad: dav or evening ; tboassods making' money. Par- 
ticulars and valuable Bamples free. 

Address F. M. REED, 1S9 8th St., ^ . T 



"'FOR STEEP 
.AND FLAT 

ROOFS. 

g^ ESTB'D 1856. 

; ; Samples^Circulars 

^ -> '■ r^» 5ENT FREE. . , . / 

f.* READY ROOFING CO. Of N.Y 

'mMi 64- CORTLANDT ST 



rpHE PRATT & WHITNEY CO., Hartford, 
1 Conn. , are preoared to fnrnlsh,from their factory 
direct, or tbrough tlielr agencies at 25 Park Place. New 
York, 186 W, 2d St.. ClncliiDatl, O., and 258 So. Canal 
St., Chicago, 1)1., Iron Working Machinery for machine 
and railway f^hops. sewing machine aod kud factories, 
and for special pnrposee. Including drop and tilp ham- 
oaers, blacksmith shears and Iron shop cranes of thor- 
ough coDStruction, with full equipment of the beet 
modern attachments. Enquiries for description and 
prices are solicited. 



lIiUJjUlTI\jAJrJlX • Writing by Sound; a com- 
^lete system of Phoaetlc Short Hand — the shortest, most simple, 
easy, and comprehensiFe, enabling anj one, in a short time, to report 
trials, speeches, sermons, he. The Lord's Prayer is written with 
forty -nine strokes of the pen, vid 140 words per minute. The unem- 
ployed should learn this art. Price, by mail, 50 Cts. Agents wanted. 
Address T. W. EVANS & CO., 139 S. Seventh Street, Phiia.. Pa. 



H 



AND SAW MILL— Saves the labor of 3 
men. S. C. HILLS. 51 Conrtlandt St.. New York. 




PATENT PARALLEL 

MacMnist's Vise, 

HANUFACTUBED BT 

HARRISBURG FOUN- 
DRY AND MACHINE 
COMPANV. 

Harriabnrff, Pa. 



1^ Send for Circular and 
jRce List. 



Grand Industrial Exhibition, 

To be held under the auspices of the 

MECHANICS' INSTITUTE 

OF SAN FRANCISCO, CALIFORNIA, 

Opening on August 18th, 1874. 

The Board of Managers herewith announce that a 
Grand Industrial Fair will be held In the city of San 
Kranctsco for SO days, opening on August 18, 1874. 

Id view of the increasing commercial and manufac- 
turluar Importance ol San Francisco, lis contiguity to 
and close connection with the various countiies border- 
ing on the Pacific, the managers have constructed a 
Pavilion having a floor area of 150,001) feet, and have In- 
vited to It all who are disposed to come and exhibit. All 
extiiDltors will be placed on the same footing. Motive 
power will be furnished free. 

The building will be open day and evening, and eyery 
facility will be extended to exhibitors and TisltoiB. 

Application lor space must he made without delay to 
the Secretary of the Board of Managers, Mechanics' In- 
stitute, San FraDCiBCO,and all inquiries will be answered 
andlntotmatlon extended promptly. 

No space can be ssccbed unless applied for before the 
20th of July next. A. 8. HALLIDIE. Pres. 

J. H. CULVJtR, Sec'y. 

FAT. INTEBLOGKING GRATE BAES 



('.IrOi^ I.., .put.'; '.5 ^J^ -S'5^,HtRS 




hP,^^''?SnR 



^na KACH WEEK. AfenU wanted; pertlCBlsr 
^1 A free. J. WORTH ft CO. Bt. Lonl«,H« 



© 1874 SCIENTIFIC AMERICAN, INC 



2l8 



iibcu Pave ------- Sl.OO a line. 

Ia»lde Pave - ---«•- 75 cents a llnei 

EiQravinfjH may head adverUaem^nta at the same ratepei 
iru, by TTieasu rement , as the letter press. Advertisementtt 
miiat be rece ved at pubJicatUm office as early aa Friday 
morning to qppeamn next issue. 

SCHOOL APPARAT'S 

IliLUSTRATED PRICED 31ANUAL.8. 

In fonr partn, viz. Ist. Mathematical. 2d Optical 
Instruments. Sd. Magic Lantebn. 4rli. Physical 
and Si hool Apparatus. Ma<l«d ro anv uuureBB tur lu 
cts. eacti. JAMES W. QUEEN &: CO., 
601 Broadway, 9J4 Cneotaul Street. 

New Tork. Philadelphia 



WANTED — PropoBals for constructing a 
first class 

TOWER CLOCK. 

C. F. CARPENTER, LonlSTl'le, Ky. 

FOR SALE, CHEAP, 

FIFTEEN H0R8B ENGINE AND BOlIiER, 

InrnuttlDgoraer. 63 Falion St., N. 7. 



A RARE CHANCE— TO LIQUIDATK A. 
Partnership, MeBBrs. W. W Carre & Co. offer for 
sale their extensive saw-mil lug eBtabllfLmenta at Log 
town, Pearl River, Miss. AddresB JOliN W. RUSSKLL 
CommlBSlon Timber Dealer, 57 Broadway, New TorK; or 
to W. W. CARRE & CO., 350 uelord St, Nhw OrleaoB. 

BARTl.ETT'S " Boulevard," " Street." and 
• Pirk " LampB-Pplce List, April 15, 1874. 

'Park" size, plain style, glass 9xU $ii 00 

** Street" ilze. plain Ptylp. glass l0zl6 5 CO 

"Boulevard" size, plain b yie, glaps 13x20 6 50 

Reflectors tuiniBhPd wirb each size from (1 to 93 
«acb, according to size and finish. Iron supporting 
frames or bracReis. $]. 

FancyaDd the nrdluaryoldstvle square s'reetlampsfar- 

nlt-bea Irom $ S upward, accordiiifi to style and quality. 

Factory Salee-room, No. 569 Broadway, iJew York. 

lYiLMir 

MANUFACTURE 

Screws & Bolts 

For Machinery of every variety. 

ALSO 

Bridge and Root Bolts. 
STEEL ft IBON BET SGHBWS 

A speolalty. Also, Small Articled 
for Patentees, in great num bers, at 
No. 146 East St.. New Haven. Cent 





'GEORGE BARNES & CO.,1 




Manufacture rs, Syracuse, N. Y 

tarovei Foot LaM 




BmaH Engine Lathes, Small Oeai 
Cutters, Hand PlaMers for metal^al 
TumiOK Macbmea, ^Hae Rests, Foot 
I Scroll S&wa. The \ery best. Selling 
' everywhere. Catalogues free, 
-i^— ^>.'^— - K. H. BALDWIN. Laconla,N.H 
Just the articles for Artisans or A mateurEi . 





Universal Hand Planing 
Machine, a labor-saving 
inveacion, attached to 
any vise, to bench with 
stand and chuck, jr to 
work Itself, set lo work 
lu ouydlrecttuD In a mo- 
ment. Up and down feed 
'o Tool ; reversible self 
cross feed. Q'llckly saves 
Its cost In bauds of all me- 
tal wurbing mechanics. 
Jacob E, Suitteblin, 
mf'r,60 Duane St.. N. Y 



Brant's Li^Mns Screw Plate. 




The only screw plate In the world that makes perfect 
threads— equal to lathe work— at a single cut. Will do 
atlea^itflve t'.mes ab much as any other. Also a large 
varletv of Boli Ttaieadlog Machines of novi'l and Im- 
proved construcMon. Fine fi legion clutches. 

WILEY & RUSSELL, Gr enae1d,Mass. 



KEYSTONE PATENT FORGES 

Large or Sniali, Portable or Sta- 
tionary, for Hand or Power. Best 
and Cheapest for cjciy class of 
work. Keystone Poit^ble Forge 
Co., Philadelfjhia, 



(SO 

MOBRIS, TASKEB i&~CO^, 
PASCAL IRON WORKS: PHILADELPHIA, 

TASKER IRON WORKS, NEWCASTLE, DELAWARE. 

OFFICE FIFTH AX D TASKER STBEETS. PHILADELPHIA. 

OFFICE AND WAREHOUSE NO. 15 OOLD STREET. NEW TORK. 

OFFICE AND WAREHOUSE NO. in OLIVER STREET, BOSTON. 

Manufacrurerso' Wmught Iron Welded Tubes, plalD, Kalvanlzed and rudfter coo'ed, tor eas, sream and water. 
Lai-weldPd Charcoal Iron Boiler Tubes. Oil- Well Tublne and Casing, Qas and Sicam Fl<tli)!s, Brass Valves and 
Cock!'. Gas and Steam Fitters' Tools, Cast Iron Gas and Water Pipe, Street Lamp rosts and Lanterns, Improvid 
Coal Gas Apparatus, &c. wr We would call the 

Especial Attention to onr Patent Vnlcanizel Rnllier-coatel We. 

THOMAS T. TASKER, JB. STEPHEN P. M. TASKER. 
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SAWS. 

EMERSON S PATENT IN- 
SERTED TOOTHED CLIP- 
PER, PxpriPBly tor heavy 
ft-ed. will Ba» 50.U00 feet of 
lumber In 10 hours. 

The Patent Flange Tooth Is 
the cheapest Inserted Tooth- 
ed Saw ever made. Has been 
in use more than four years, 
and give s pe rle c t s atls fa c- 
tlun. 

N. B.— The Patent Adjusta- 
ble Swage Riven with each 

IHBEBTZD TOOIHBD SAW. 

Al«o. our Patent Readv 
Gummfd and Solid Saws of 
all kinds. 




TEE PATENT PLANER SAWS &re superseding 
all others. SCOteetn given with each saw that w til 
cut 500,000feetof lumber without sharpening. The 
teeth are now made by a new process, tvery one 
perfect. This Saw will cut more at d better lum- 
ber than any other saw lu the world. 

All Goods Warrantedqf Superior Quality. 



SAWS. 

EMERSON'S PATENl AD- 
JUSTABLE SAW SWAGE. 
lengthen" the tooth Rud 
spreads It at the same time. 

Sent prepaid to any part of 
the Uolted States or Canada, 
on receipt of Price, $5.00, or 
sent C. O.D. 



IfflA CIRCULAR 
For Circular Saw 



EXTRA 

SAWS. 

Mills. 

With Cast Steel or Gun Me- 
tal Collars, for resawlng, ve- 
neer saws. Shingles, Clap- 
boards, Looktnir Glass, and 
Picture Frame Backs, and all 
kinds Oi thin lumber. 



' For Circulars an d Price List, address 



EMBRHON, FORD (fe CO., Beaver Falls, Pa. 




OAMPttRX 



UiiTersal Drill Ml 

C. H. Reid's Patent, August 12, 1873, 
A anccesB. Heartily endorsed by all using It. Stronger and 
iDore durable than any other. Holds drills from to ^, full 
size, and will hold mac;h larger by turning down shanks to K- 
Is opeiated quickly and always easily ; oannot clog, set* ot In 
any way set out of order. Has now been a year In constant 
use, working pertectly. All are sold with full warrant, to be 
returned If not satisfactory F. A. HULL & CO., Manufacturers, 
Danbury, Ct Send for Illustrated Descriptive Circular. 



Troy, N. Y., Feb. 16, 1874. 
B. F. STURTEVANT, Esq., 

82 SUDBURY STREET, 

Boston, Mass. 

Dear Sir: 

At 6.30 a.m., on Friday, Feb. 13, 1874, we 
put the blast on two Cupolas, and in twenty-four 
hours from that time had melted 

625,000 LBS. OF METAL; TWENTY PER CENT. OF WHICH 
CONSISTED OF STEEL SCRAP IN LARGE PIECES. 

We accomplished this with the blast from 

ONE OF YOUR No. 8 PRESSURE BLOWERS, and did not 

increase its speed any over that at which it has 
been running in our works for several years past. 
Believing this to exceed anything on record. 
I remain, 

Yours truly, 

ROfiERT W, HUNT, Supt. Bessemer Works, 

of Messrs. JOHN A. CRISWOLD & CO. 



HENRS HALL * Cu. 10 r.ortlandt St., N.T Cnj 

THE PULSOMETER. 

The simplest, most durable and eflecclvt 
Btkak i^upnowlDuse. Will pnmpgntty 
or muddy water without wear or Iniury tc 
lu parts. It cannot get out df order. 

Braneh Depots i 

11 Pemberton Square, Boston. Mass. 

133; Market St.. Philadelphia, Pa. 

59 Wells Street, Chicago, lU. 

South Western £zposrtion, New Orleans. 

811 A 813 Nortb Second St^ St. Louis, Mo. 




American Saw Co. 

Removes Its Business Offlce,M)ylst, 1874, to 

TRENTON, N. JL 



JG. BOGERS & CO.. Madison, Ind , are 
• the original Introducers of TANNATE OF 

I9UDA for cleaning boilers. Their pn-p ration ol vhls 
Salt was patentt-d May ?l8i, 1871. Ir success has led to 
many fraudulent linltattons agalnPt wh'cn th** public Is 
warn l. TA^-r T. S. ta the tiol'd Salt tself—nodtluton. 
Only 1 to JJ ounces daily >equibei>. Price 35c. a lb. 
Send tot buck. Relerences: Remington & Sous, Illon 
N.T ; Root Bt^eam Engine Co , N. V.; Owens, Lane 
Dyer&Co.,Hamllton,0.;OaeidaCommuuity,Oneld.,lV.V 



STE AM BO ILEa AND FIFE 

COVERINa 

Stvea tea to twenty per oenl. CHALMERS SPBNCB 
CO.. foot K. 9th Bt„ lir. t.: VXe N. tad St., Bt. LonlB. Mo. 



O 30 CC 




DAMPER ^ Vl fl m Ain> LEVER 

KEOUL&TORa B Xll B X OAOfi COCKS. 
MUBRILiL & KBIZER, 44 HollldaFSt., Ball. 




IMPKOVED 1874. 

DOU BLS ACTING 

B UCKBl-PL UNQBB 

SteamPnmps 

AI.WAYS UEIilABLK^ 

VALLBT MAOHIKB COMPaNT, 
EMthampton, Mass 



IRON PLAKBRS, 

SNOINE LATHES, PRILLS *C. Bend Cor Pncf LUt. 
MEW HATXN IHANITPACTDRING CO., 
New aHTem Cann. 



NOTE'S 



Mill Furnishing Works 

are the largest tn the United States. The; make Bnrr 
Ml Dstcnes. Portable .Mllla.Smal Machines, Fackera, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flonr mills, bend for catalogae. 

J. T. NOTE * SON, Baflklo N. Y. 



EEMOVAl. 

L. & J. W. FEUCHIWANQEB, Chemists, Importers 
ot Drug., r^hemlcals. Minerals, etc., hare removed from 
S5 Cedar St. to No. 180 Eultun St., two doors above 
Church St., New York. 



Working Models 

Ana BxpeiUnenlaJ Machinery. Metal, or W ood, made 10 
order by J. F. WIHiNER, IB Cent er at. N. T. 



•pNGINES 4.:^D B0[LER8, New and Sec 



Hj ond Band. Portable and Stationary. For descrlp- 
GOODWIN & WHITE. Oil City, Pa 



tion, address 




TOOLS, 

OX-AZr KIITDS, 

ASDBESS: 

N.YiUam Engine Co. 

98 Chambers St. 

NlW YOBK. 



W T. V. Carpenter. 
Box TiS, New Tork city. 



Advertltlng Agent. Addreis 



HART'S PATENT SAW SET 




Upon trial, will be found to be the most powerful and 
simple Saw Set everoflered to the public. Care has been 
taken to maKe the partp of the bes<: material and of| 
proper proportions to give th" greatest strengrh. Dlrec 
ilODS for nalcg accompany each Set. -For "ale at al 
hardware htores.or sent by mail, prepaid, onrecelpt of 
one dolUr. UMON NUT CO., 78 Be^kman St , N.Y 



R i Vervalen's Bricl Hacliines, 

Made at Haverstraw,Rociclaod Co.. N. f. Making nine 
tenths of all the brick nsed.l'b the State. Send tor circular. 



ilPISTIIllI 



iisffil^NSMlSf^ 



HOUSTON'S PATENT 

TURBINE WATER WHEEL 



SImvloct, 




BCeat, Ckeapeit. Beet. 

In 'he test al Holyoke, In 
1872, the Houston gave the 
hlcneat percentaae ever 
aho^^ In a reliable teatand 
the hlsheet average ra> 
■nita ever obtained. In 

Sractlcal use It Is every^chera 
emonstratlDg Its superior. 
Ity over all others. Emer. 
son's full report furnished on 
application. BendforClrcu- 
lar. 

lamtlLL * HOCSTON 
IBON WORKS, 

Beiolt. Wlsconiln 



Portland Cement. 

A Practical Treatise on Cement furnished fbii. 
8. L. Merchant A Co. iS Soutn St., New Fork. 



Emery Wheels 

u 




WIRG ROPB. 

(ohn W. Mason * Co. « Broadway. New Tnrj. 



Z<OI — Z-tol-tO l-OOJtO 



UVCinS W. POND, MAHUFACTirkKS 

Worcester, Mass. 
WararooBH w Liberty Street, ^ew Vora. 




lP>-" 



THE AMERICAN TWIST 

DRlLLCO..Woonsocket,R. I .are 
no« the sole owners and manufac 
tuiers of the celebrated 
DiAHom) Solid Ghebt Wheels. 
car Illustrated Catalogue of Km- 
pry Wheels, MacblnCay, and Tools 
Fbzb. 



BORING MILL. 

FOR SALK, Cheap-A 48 Inch Boring Mill with Slot- 
ting Aitachmenr. made by To.yer, BougDion a Co. As 
good as new. Address 

NILES TOOL WORKS, Himllton, Ohio. 



Save fuel, and so pt'ly DRV steam. Ati acn^a to boilers 
orset in separate furnaces. U.W BCLKLET, Engineer, 
98 Liberty St., New Voik. 



1P«TV*tf^WM^+^«ao For testing Ovens, Boll" 
* y A'OAAKeier S. er flues. Blast furnaces 
Super-hea:ea4team,011s Stills, &c. 

Address HJSNKT W. BULKLET, 

98Llber1y St., New York 



INDEPENDENT 

BOILER FEEDERS 

SEND FOR ILLUSTRATED CATALOGUE 

COPE&MAXWELLMFG.CO. 

HAMILTDN.DHia. 



B 



K^T Ertrlh ClosoT. Put.ent ext- ni. S mple ^z 
automatic. Teirltory ior talf . Box BtO, BiUiraorn 




BarneH' Foot & 8leam Power 
Scroll Saw. 

For the entire range of Scroll Saw- 
ing, from the Wall to the Cornice 
Bracket, 3 In thick. Every Wo d- 
worker should have one. Fouryears 
In market— thousands using them. 

Persons out of work, or that have 
spare time, can earn with one of 
tnese foot power machines from 40 
to 80 cts. per hour. It Is a pleasure to 
run one.— Say where you saw Lhls, 
and Bend for full description to w. 
F. &J. BAB2f«8,ROP.kfora. lU ;R. C, 
Babssb & Bbo., 6S Patk Place, N.V 



POKTLANl) CEMENT, 

From the best London Manafactnrers. Foi sale by 
JAMES BRAND, SS Cliff St., N. Y. 
A Practical Treatlseon Cement furnished for a cents. 



WPROU 



Address JOHN A. ROEBLINO'S SONS, M'f'rs, Tren 
toe, N. J., or 117 Liberty St , New York. Wheels and 
Rope for conveying power long distances. Send for 
Circular. 

THE " Scientific American" is printed with 
CHAS. ENHC JOHNSON & CO.'S INK. Tenth and 
Lombard Bts., Philadelphia, and 99 Gold St., New York. 
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